PowerPoint  3.0.  Because 
deserves  a  great  pres 

ideas.  But  having  an  idea  and  com- 
municating an  idea  are  two  entire- 
ly different  things.  Which  brings  us 
to  our  point.  Or  rather,  PowerPoint! 
How  do  you  turn  your  ideas,  the 
points  that  you  want  to  make,  into 
powerful,  convincing  presentations? 

Consider  Microsoft*  PowerPoint 
presentation  graphics  program  for 

Inside  the  50  United  States,  call  (800)  5411261.  Department  Y25;  outside  the  50  United  States,  call  1206) 936-8661.  Customers  in  Canada,  call  (800)  563-9048.  ©  1992  Microsoft  Corporation.  All  rights  reserved. 


It's  been  said  that  the  most  val- 
uable currency  in  the  '90s  will  be 


With  our  unique  Shape  Tool,  you  needn  'tbean  artist  to  easily  create  terrific  diagrams  that 
result  in  eye-catching,  professional  overheads.  35mm  slides  or  on-screen  presentations. 


eat  idea 


tioa 


Windows  "  or  the  Macintosh!  It  will 
help  you  get  your  ideas  down,  and 
help  you  organize  exactly  what  it  is 
you  want  to  say.  Secondly,  it  will  as- 
sist you  in  making  certain  all  of  your 
presentation  materials  not  only  look 
great,  but  make  a  very  strong  busi- 
ness impression  as  well. 

Let's  begin  with  the  ideas.  First 


you  want  to  get  them  down.  With 
PowerPoint,  you  can  work  out  your 
entire  presentation  in  Outline  View 
Or  you  can  develop  your  thoughts 
right  on  your  slides.  The  next  step 
is  to  graphically  express  those  ideas. 
With  PowerPoint,  your  choices  are 
astounding.  Over  150  templates 
you  can  easily  apply  at  any  time  to 
give  your  presentation  a  profes- 
sional look.  A  ShapeTbol  that  lets 
you  easily  create  diagrams  from  a 
palette  of  commonly  used  shapes. 
Plus  84  styles  of  graphs,  including 
3-D  graphs  that  rotate.  And  with 
the  Slide  Master  feature,  you  can 
easily  make  last-minute  changes  to 
your  mas- 
ter slide 
(like  add- 
ing a  logo, 
for  exam- 
ple), and  all 
your  other 
slides  will  automatically  change.  So 
only  one  change  is  necessary. 

Now  everything  is  in  place.  Ev- 
erything makes  sense.  Everything 
looks  terrific.  So  go  ahead.  Feel  confi- 
dent about  your  presentation.  After 
all,  now  it's  as  great  as  your  ideas. 

If  you'd  like  to  hear  more  about 
the  PowerPoint  program,  including 
our  90-day  money-back  guarantee, 
call  (800)  541-1261,  Dept.  Y25.0r 
visit  your  nearest  Microsoft  reseller. 
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PowerPoint  is  a  part  of the  Microsoft  family 
of  integrated  software  products  for  the  Windows  3. 1 
and  the  Macintosh  operating  systems. 


Printed  in  the  United  States  of  America.  Microsoft  and  PowerPoint  arc  registered  trademarks  and  Windows  is  a  trademark  of  Microsoft  Corporation.  Macintosh  is  a  registered  trademark  of  Apple  Computer,  Inc. 


Label 

Printing 

Power! 


Label  Printer 


The  Avery  Personal  Label  Printer  is  the 

fastest,  easiest  way  to  print  professional 
looking  labels-one  at  a  time. 

The  Avery  Personal  Label  Printer  with 

software  for  both  Windows  and  DOS: 

Prints  labels  in  as  little  as  four 
seconds 

Features  scalable  fonts,  WYSIWYG 
preview,  a  built-in  address  book, 
and  postal  bar  codes 

Captures  an  address  from  your 
letter  and  automatically  prints  a 
label. 

Free  Demo  Disk!  Call  (800)  732-8379  •■ 
includes  S10  rebate  coupon. 
Offer  expires  March  31, 1993 


AVERY 
DENNISON 


Inside 


his  issue  is  a  milestone  for  us.  It  marks 
the  conversion  of  all  our  feature  stories 
to  a  new  production  system.  This  may 
sound  like  inside  stuff,  but  there  are 
lessons  here  about  the  current  limits  of 
the  PC  and  Macintosh  platforms. 


Since  1988,  most  PC  Maga- 
zine pages  were  designed  and 
prepared  on  PCs  running  Aldus 
PageMaker.  But  the  bottlenecks 
were  fierce.  Once  we  poured  text 
into  layouts,  changing  it  was  very 
difficult;  only  trained  PageMaker 
operators  could  make  the  correc- 
tions. We  also  had  trouble  track- 
ing the  hundreds  of  text  and 
graphics  files  for  each  of  our  22 
annual  issues. 

When  we  looked  around  for 
a  better  solution,  we 
discovered  that  much 
of  publishing  was  in 
the  same  dilemma. 
While  some  maga- 
zines use  Macs  in- 
stead of  PCs,  there 
just  isn't  anything  on 
the  market  that  can 
do  all  we  want.  This 
is  not  just  a  publish- 
ing problem.  It's  the 
classic  problem  of 
document  manage- 
ment and  version 
control  that  affects  """ 
any  business  that  generates  a  lot 
of  paper. 

After  much  investigation,  we 
found  an  interim  solution.  A  sys- 
tem from  Compatible  Systems 
Engineering,  a  firm  in  Annan- 
dale,  Virginia,  uses  PCs  and 
Macs  on  a  NetWare  network  and 
creates  a  database  to  track  and 
route  files.  CSE's  system  sepa- 


rates text  from  layouts  and  lets 
us  make  the  inevitable  last- 
minute  changes.  We  know  there 
is  demand  for  a  sophisticated  PC- 
based  document  management 
system  linked  to  a  high-level 
WYSIWYG  DTP  application, 
and  people  are  working  on  solu- 
tions. But  this  system  will  do  until 
we  can  get  everything  we  want. 

This  year,  a  lot  of  people  have 
worked  extremely  long  hours  to 
make  the  transition  from  one  sys- 


Harms,  Ross,  and  Carter  working  behind  the  scenes  to 
produce  PC  magazine. 


tern  to  another.  We  thought  it 
was  time  to  introduce  you  to 
managing  editor  Paul  B.  Ross, 
manager  of  copy  edit  Karen  A. 
Carter,  and  layout  manager 
Linda  Harms,  who  have  guided 
us  through  this  process.  You  can 
thank  them  for  getting  your  copy 
of  PC  Magazine  to  you  right  on 
schedule. — Joel  Dreyfuss 
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"I'm  no  idiot.  I  can  see  that  3,000  visitors  a 
day  at  $10  a  head  adds  up.  I  can  only  imagine  how 
much  they  make  from  food  sales  and  other  stuff 
like  those  life-size  posters  of  yours  truly  All  I  ask 
is  that  they  take  good  care  of  all  the  money  that 
I'm  working  so  hard  for." 


Name-.  Magilla 

Title:  The  Boss /"The  Ultimate  Primate " 

Company:  The  New  City  Zoo 

Salary:  All  he  can  eat  plus  free  health  and  dental 

AnnualSales:  $11,000,000 

5-  Year  A  verage  A  nnual  Growth:  75  % 

Software:  ACCPAC  Plus  Accounting'" 

Favorite  Module:  "Inventory  Control. 

Make  darn  sure  we  never  run  out  of  bananas. " 


ACCPAC  Plus  Accounting  Software. 

More  accountants  recommend  it. 
More  businesses  use  it. 
More  people  prefer  it. 
We' 11  show  you  why 

jmW^m^      Call  1-800  CALL  CA1  for  a  free  Demo  Disk  of  the  leading  accounting  sof  tware1 
in  North  America. 
After  all,  why  monkey  around  with  anything  less? 


Accmr 
Plus  Accounting 
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Software  superior  by  design. 


Computer  Associates  International.  Inc..  OneComputer  Associates  Plaza.  Islandia.  NY  11788-7000. 


Technical  innovation  and  customer  satisfaction  have  always  been  the  hallmarks  of 

Borland  software.  This  year's  15  new  releases  take  our  "best-of-breed"  tradition  to  new  heights.  Now  we 
invite  you  to  share  in  Borland's  vision  of  how  today's  innovation  will  shape  tomorrow's  information  solu- 
tions. Come  see  Philippe  Kahn's  1992  Comdex  keynote  address,  "The  Power  of  Things  to  Come."  If  you 
miss  Comdex,  order  the  videotape  for  only  $9*.  Call  1-800-331-0877,  ext .  5056. 

BORLAND 

Software  Craftsmanship 

In  Canada,  call  1-800-461-3327.  Copyright  ©  1992  Borland  International.  Inc.  All  rights  reserved  All  Borland  product  names  are  trademarks  ol  Borland  International  Inc.  Bl  4714 
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Pen  PCs 

by  bruce  brown  Are  handheld  models,  clipboards,  tablets, 
and  pentops  the  next  wave  in  portable  computing?  PC  Maga- 
zine Labs  examines  the  emerging  technology  and  eight  of  the 
first  pen-based  systems.  Our  findings:  They  have  a  great  fu- 
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World  class  performance  demands 
world  class  display  technology. 


DOLLARS  Induilry  Mandard  VESA  VL-Bui  j2-btt  Architecture 

l-casc  JllVMonth  Tri-CAD  17"  MPR-ll  Flat  Screen  Color  Diaplay  with 

72H|  Refresh  supporting  up  to  1280  a  1024  Retolui  i.  n 
Tri-CAD  Uraphics  Accelerator  with  I  MB  VRAM  supporting  7211/  Relrcih, 
16. 7M  Colore  &  up  to  1200  x  1024  Resolution  Non-interlaced 
VESA  n-Ml  IDE  Hard  Drive  Controller 
Manor  210MB  I5m>  IDE  Hard  Drive  -  Genome  Intel  804S0  DX2  Processor 
Intel  Overdrive  Socket  and  Flash  EPROM  BIOS 
8MB  Random  Access  Memory  -  Secondary  Static  RAM  Cache 

Tcac  I  2MB  and  I  44MB  Floppy  Drives 
Classic  Deskside  Chain)  with  Dual  Cooling  Fans 
Free  MS  Windows  1.1  and  DOS  5  0    Free  Logitech  Mouseman 
50MHz  Pfwa  One  Year  NCR  On-Site  Service 

Two  Serial  Ports  and  One  Parallel  Port 
Tn-Star  I  II  Key  Enhanced  Tactile  Keyboard 


3395 

DOLLARS 
Lease  1121  /Month 


Choose  your 


Whether  you  work  in  Windows,  CAD  or 
Desktop  Publishing  you  require  the  best 
tools  available.  The  best  tools  available 
adhere  to  VESA  standard  VL-Bus  archi- 
tecture. The  best  tools  available  offer 
17"  Flat  Screen  displays  capable  of  1280  x 
1024  Non-interlaced  resolution.  The  best 


tools  available  offer  32-Bit  SCSI  II  VL-Bus 
Mastering  to  access  data  at  the  fastest 
transfer  rates  possible.  Tri-CAD  VL-Bus 
workstations  offer  you  a  seat  at  the  top 
of  the  technology  curve.  The  future  has 
arrived.  And  Tri-Star  brings  full-blown 
VESA  VL-Bus  technology  to  you  first. 


Delivers  ample  room  for  multiple  windows, 
displays  flicker-free  images 
and  offers  enhanced  color  vibrancy. 

Standard  VESA  VL-Bus  J2-bil  Atchitccturc 
Tri-CAD  20"  i  .  :t»r  Display  wnh  72Hz  Refresh  supporting  up  to  1280  i  1024 

^^fH  Resolution  Non- Interlaced 

Tri-CAD  Graphics  Accelerator  with  I  MB  VRAM  supporting  ?2Hi  Refresh, 
16. 7M  Colon  &  up  to  1280  s  1024  Resolution  Non-Interlaced 
fltrastor  32-Bit  VL-Bus  SCSI  II  But  Master  Controller 
Manor  210MB  Mint  SCSI  II  Hard  Drive    Genuine  Intel  80486  DX2  Processor 
Intel  Overdrive  Socket  and  Flash  EPROM  BIOS 
8MB  Random  Access  .Memory    2*6K  Secondary  Static  RAM  Cache 
Tcac  1  2MB  and  I  44MB  Floppy  Drives 
Classic  Deskside  Chassis  with  Dual  Cooling  Fans 
Free  MS  Window.  5  1  and  DOS  9.0  ■  Free  Logitech  Muuvcmin 
Free  One  Year  NCR  On-Site  Service 
I  wo  Serial  Ports  and  One  Parallel  Port 
Tn-Star  101  Key  Enhanced  Taci .  Ic  Keyboard 


We  accept  most  major  credit  cards, 
irtstirutnnaJ  PO's  upon  credit  aoprovi 

36  mood.  FMV  BuaintM  Lewe  plus  appbeabk  taxes  (if  any).  Two  year  wm»n  ^  »nirm,  lerward  aid  dtptun 


cnedts  iptease  alio*  ten  days  for  protrsauigj,  COD \ 
Pnces  and  product  drscnptiom  subtea  to  change  Lerr  >.>« 1  it.-r  a  ati  twicti 


This  winning  technology  combination 
eliminates  hard  disk  gridlock. 

Industry  Standard  VESA  VL-Bui  12-bil  Architecture 
Tri-CAD  17-  MPR-II  Flat  Screen  Color  Display  with 
72Ht  Rcfrcih  tupportinjc  up  to  1280  i  1024  Resolution 
Tri-CAD  (.raphict  Accelerator  with  1MB  VRAM  supporting  72H/  Refresh, 
16  7M  Colors  &  up  to  1280  i  1024  Resolution  Non-interlaced 
I'ltrastor  12-bit  VL-Bus  SCSI  II  Bus  Master  Controller 
Manor  210MB  Umi  SCSI  1 1  Hard  Drive    Genuine  Intel  80486  DX2  Processor 
Intel  Overdrive  Socket  and  Flash  fcPROM  BIOS 
8MB  Random  Access  Memory  ■  256K  Secondary  Static  RAM  Cache 
Tesc  I  2MB  and  I  44MB  Floppy  Drives 
Classic  Deskside  Chassis  with  Dual  Cooling  Fans 
Free  M  *>  Windows  3  1  and  DOS  S  O  -  Free  Logitech  Moutcman 
Free  One  Year  NCR  On  Site  Service 
Two  Serial  Ports  and  One  Parallel  Port 
Tri-Star  101  Key  Enhanced  Tactile  Keyboard 


tools  wisely. 


NiMH/ 


Lease  $141  /Month 


Two  Year  Parts  and  Labor  Warranty 

30  Day  Money  Back  Guarantee 
Lifetime  Toil-Free  Technical  Support 
24  Hour  Bulletin  Board  Service 
One  Year  NCR  On-Site  Service 
One  Year  Overnight  Parts  Replacement 

Upgrades  Include: 
340MB  Hard  Drive  $295 
250MB  Tape  Backup  $199 
NEC  CD  ROM  $399 
Tri-CAD  Digitab  12"  x  12"  $355 


XRI  ^  STAR 

COMPUTER  CORPORATION 

1  800  755  lOOO 

120  South  Weber  Drive,  Chandler,  Arizona  85226 
(602)  961-3401  Fax  (602)  961-4010 


SOMH/ 


Quite  possibly  the  greatest  graphics 
innovation  since  corrective  eyesight  surgery. 

Industry  Stsndard  VESA  VL-Bus  32-bil  Architecture 
[tit  AD  17"  MPR-II  Flit  Screen  Color  Display  with 
72Hl  Refresh  supporting  up  to  1290  I  1024  Resolution 
ATI  11  Bit  VESA  VL-Bus  OnfjUa  Accelentot  with  2MB  VRAM.  72Hi 
Refresh  supporting  up  1280  i  1024  resolution  with  256  Colors  Non-interlaced 

Ullrastor  J2-bit  VL-Bui  SCSI  II  Bus  Mister  Controller 
Manor  210MB  15ms  SCSI  II  Hird  Drive    Genuine  Intel  80486  DX 2  Process 
Intel  Overdrive  Socket  and  FUsh  EPROM  BIOS 
8MB  Random  Access  Memotv  -  256K  Secondary  Static  RAM  Cache 
Teac  I  2MB  and  I  44MB  Floppy  Drives 
Classic  Deskside  Chassis  with  Dual  Cooling  Fans 
Free  MS  Windows  S.I  and  DOS  5.0  ■  Free  Logirech  Mouscman 
Free  One  Year  NCR  On  Sne  Service 
Two  Serial  Ports  and  One  Parallel  Port 
Tri-Star  ml  Key  Enhanced  Tactile  Keyboard 
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MORE  AND  MORE 

FOR  LESS  AND  LESSI 


Optional 
Data/FAX 
Modem:  $129 

great  new  price  on  a 
2400  bps  data/9600 
FAX  modem 

Super  Twist 
WD  Display 

great  contrast,  LCD 
backlight  control 


I/O  Ports 

use  as  a  desktop  system 
with  640x480  color 
VX3A  monitor,  full-size 
keyboard,  serial  & 
parallel  ports 

2MB  RAM 

upgrade  to  8MB  with  easy 
access,  snap-in-yourself 
modules 


HIGHLIGHTED  ADVANTAGES: 

Long-Life  Battery 


true  4-hour  performance, « 
latching  mechanism 

prevents  loss  of  .- 
battery  contact 


Ergonomically- 
Placed  Trackball 


multiple  click  buttons, 
eliminates  the  need  for 


120  MB  Hard  Drive 
Capacity  .'■* 

reached  with  S  u  per  St  or 
data' compression*  V 
software 


Electroless-  ". 
Plated  Case    .  ;.  .  v 

controls  emissions,  ■ .  * 
prevents  interference  'v 


NEW  MODEL  -  Outstanding  Quality  and  Reliability! 

35-Hour  Suspend  Mode  •  Fast  Charge  Batteries  •  Powerful  386SXL  Processor,  Running  at  25MHz  ,.  , 
>       60MB  Hard  Drive  •  SuperStor  Data  Compression  Software  •  9.4"  Super  Twist  LCD  Display  with  32  Levels  of  Gray 
1.44MB  Floppy  Drive  •  Global  120-240V  AC  Adapter  •  8.5"  x  11"  x  1.9"  •  Latching  12-Cell  Battery  Pack  Keeps  Power  Flowing, 
Even  with  Heavy  Movement  •  Snap-In  RAM  and  Math  Coprocessor  Upgrades  •  Optional  Deluxe  Carrying  Case  withv 
Pockets  for  Diskettes  and  AC  Adapter  — Everything  You  Need  for  Travel 
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PLUG  THIS  ROCKET  IN  A  SOCKET. 

486/DX2-66  With  Local  Bus  Video  Really  Takes  Off! 


Performance 


486/SX-25 


Intel's  clock  doubler'  486  DX2-66  processor 
runs  at  66MHz  and  offers  the  highest 
performance  on  the  market  for  DOS,  Windows 
and  OS/2.  Includes  built-in  8K  cache  and 
coprocessor.  Our  Local  Bus  Video 
connects  directly  to  the  CPU's  bus, 
and  communicates  at  the  CPU's  bus 
speed  (33MHz).  Up  to  15  times  faster 
than  a  standard  ISA  video  controller. 
Makes  Windows  fly! 

•  High  Performance  Local  Bus  Video 

•  2 10MB  Hard  Drive  •  8MB  RAM  •  128K  Cache 

•  14"  1024x768  Non-interlaced  VGA  Color  Monitor 

•  Enhanced  101-Key  Keyboard  •  Mouse  •  L2MB 
and  1 .44MB  Floppy  Drives  •  One  Year  GE 
On-Site  Service  •  DOS  5.0  and  Microsoft  Windows 
3.1  Pre- Loaded 


486/DX2-50 
486/DX-33 


Award-Winning 
486/33  WinStation 

•  Intel  i486  Processor  running  at  33MHz 

•  4MB  RAM,  64K  RAM  Cache 
'210MB  IDE  Hard  Drive 

•  Windows  Accelerator  Card  vvif/i 
over  32,000  colors 

•14"  1024 x  786  Non-interlaced 
VGA  Color  Monitor 

•  Enhanced  101  -Key  Keyboard,  Mouse 

•  1.2MB  and  1.44MB  Floppy  Drives 

•  One  Year  GE  On-Site  Service 

•  DOS  5.0  and  Microsoft 

.  Windows  3. 1  Pre-loaded 


"Most  bang 
for  the  buck!" 

"Vie  Austin  486/33i  WinStation 
packs  a  lot  of  performance  and 
expansion  into  a  compact  package. 
It  is  attractive,  aggressive 
and  affordable." 

PC  Magazine  Contributing  Editor  Winn  I-  Rost  h 


486/SLC-33 

388/33 

486/DLC-40 

486/33 

486/DX2-50 

wmSMauon 

WinStatkm 

wmSHaDon 

WinStation 

MfaiStation 

Cyrix  486SI.G 

Intel  i386,33MH/ 

(:\to4*di(;4<)MH/ 

Intel  i486, 33MHz 

Intel  i486DX2. 50MHz 

running  at  33MHz 

w/64K  Cache 

w/64K  Cache 

W/I28K  Cache 

w/I28KCache 

2MB  RAM  (!o  32MB) 

4MB  RAM  (to  32MB) 

4MB  RAM  (to  32MB) 

4MB  RAM  (to  32MB) 

4MB  RAM  (to  32MB) 

40MB  Hard  Drive 

80MB  Hard  Drive 

120MB  Hard  Drive 

210MB  Hard  Drive 

210MB  Hard  Drive 

U"Vl,\MllvU» 

14"  VGA  640x480 

14"U;Atv4nx4SU 

14"  VGA  1024x768  Non- 

14"  VGA  1024x768  Non- 

Color Monitor  w/25tK 

Color  Monitor  w/256K 

Color  Monitor  w/256K 

Interlaced  Cobr  Monitor 

interlaced  G)lor  Monitor 

Video  RAM 

Video  RAM 

Video  RAM 

wAVindows  Accelerator 

wAVindows  Accelerator 

1.4 1MB  (xl. 2MB 

1. 44MB  &  1.2MB 

I.44MB&  1.2MB 

1.44MB  &  UMB 

1 . 44MB  &  12MB 

Hopp;  Driven 

Floppy  Drives 

Flopp;  Dnu^ 

Floppy'  Drives 

Floppy  Drives 

1111-Key  Kokurd 

101 -Key  Keyboard 

101-Key  Koboard 

1 01 -Key  Keyboard 

101  -Key  Keyboard 

IXTS5.07Windows3.1/ 

IX)S5.0AVindows3.1/ 

IX")S5.0/Windows3.1/ 

DOS5.0/\Vindows3.1/ 

DOS5.0A\'indows3.1/ 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Small  Footprint  Chassis 

Small  Footprint  Chassis 

Small  Footprint  Chassis 

Small  F(X)tprint  Chassis 

Small  Footprint  Chassis 

$1290 

$1390 

$1590 

$2190 

$2390 

486/50 

486/DX2-66 

48G/DX2-50  EISA 

486/ DX2 -66  EISA 

386/SX25 

WitiSUitioii 

MfinStatHMi 

WiiiTower 

Molebooh 

Intel  i486 

Intel  i486DX2 

Intel  i486DX2 

Intel  i486DX2 

386SX 

running  aljOMHz 

running  at  66MHz 

running  at  50MHz 

running  at  66MHz 

running  at  25MHz 

W/128K  Cache 

w/128K  Cache 

W/I28K  Cache 

w/128K  Cache 

4MB  RAM  (to  8MB) 

4MB  RAM  (to  32MB) 

4MB  RAM  (to  32MB) 

8\IBRAMlto32MBl 

8MB  RAMI  to  32MB) 

60MB  Hard  Drive 

210MB  Hard  Drive 

210MB  Hard  Drive 

210MB  Hard  Drive 

330MB  HO.  FJS.VSCSlC>nt. 
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Guarantee 
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Site  Service  from  GE*,^I_ 

•Expert  Technical  Support, 
24  Hours- A- Day 
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UltraStor 


In  the  next  few  months,  you'll 
notice  a  bright  red  "yes"  symbol 
popping  up  on  thousands  of 
hardware  and  software  products. 
Why?  It  means  each  and  every  one 
runs  with  NetWare' —  the  world's 
leading  networking  software. 

Already,  2,982  products  from 
429  companies  are  qualified 
to  display  the  Novell  "yes"  symbol. 
So  keep  your  eyes  open  for  the 
bright  red  "yes." 

It's  one  word  worth  looking  for. 


I1NOVE  L  L 


The  Past,  Present,  and  Future 
of  Network  Computing. 
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Catch  whatever  they 
throw  at  you. 

New  multiuser  Expedition*  improves  systems.  It  s  easy  to  learn.  And  its  multiuser  capability 

your  performance  no  matter  what  provides  simultaneous  access  to  project  data.  So 

position  you're  playing  everyone  will  use  it,  from  veterans  to  rookies. 

If  you're  in  charge  of  engineering  or  construction  No  sPecial  «round  rules-Expedition  works  like  you  do. 

contracts,  Expedition  software  can  make  you  an  all-star.  Expedition  is  flexible.  It  adapts  to  your  terminology, 

No  matter  what  kind  of  details  you  have  to  field— from  procedures  and  forms.  It  has  a  custom  report  writer, 

submittals  to  change  orders  to  purchase  orders  and  And  its  PostScript  output  lets  you  create  beautiful 

meeting  minutes— you'll  handle  them  flawlessly  with  documents— so  you  can  send  your  preprinted  forms 

Expedition  on  your  side.  to  the  showers. 

It's  a  natural.                                                         k  How  about  a  tryout? 

Put  Expedition  in  your  line-up  as  a  perma-  1  -800-423-0245  for  more  information 

nent  replacement  for  manual  logs,  ineffec-  or  a  FREE  preview  disk  of  Expedition  4.0. 
tive  spreadsheets,  and  cumbersome  filing       PRIIvlAV  ERA     Then  prepare  yourself — for  the  Hall  of  Fame. 

How  tlie  world  says 
project  management 


1 8 

Two  Bala  Plaza  •  Bala  Cynwyd.  PA  1 9004  •  (21^1 1>67-8600  •  FAX:  1215)  667-7894 
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Letters 


THE  IMPORTANCE  OF  UNINSTALLING 

Jim  Seymour  hit  the  nail  on  the  head  in 
his  column  "The  Uninstall  Crunch"  (Au- 
gust 1992).  Until  I  heard  about  the  prob- 
lem with  uninstallation,  I  had  every  inten- 
tion of  moving  to  Windows  applications. 

It  is  time  for  publishers  of  Windows 
applications  to  wake  up  and  get  serious 
about  including  an  uninstall  feature  with 
every  program.  There  is  no  question  in 
my  mind  that  the  lack  of  this  feature  is 
one  of  the  things  that  has  kept  sales  of 
Windows  applications  from  reaching 
their  full  marketing  potential.  Compan- 
ies that  fail  to  recognize  the  importance 
of  uninstall  programs  have  their  heads  in 
the  sand. 

Tom  Vilov 
Pocomoke  City,  Maryland 

Like  Jim  Seymour,  I  am  frequently  frus- 
trated when  I  need  to  uninstall  software 
I'm  no  longer  using.  I  wonder,  however, 
if  the  idea  of  being  able  to  press  a  couple 
of  keys  to  have  all  the  files  belonging  to 
an  application  deleted  is  realistic,  consid- 
ering the  number  of  applications  that 
share  files. 

Sharing  files  between  applications  has 
important  benefits.  The  downside  is  the 
problem  Seymour  raises. 

I  don't  think  demanding  that  software 
manufacturers  provide  uninstall  routines 
is  the  answer.  Having  software  automati- 
cally delete  files  from  my  disk  is  a  far 
greater  concern  to  me  than  installation 
routines  that  fiddle  with  my  AUTO- 
EXEC.BAT or  CONFIG.SYS  files. 

Gordon  Padwick 
Agoura  Hills,  California 

COSTLY  OMISSIONS 

As  an  in-house  database  application  de- 
veloper, I  am  leaving  the  familiar  com- 
forts of  file-server-based  DBMS  prod- 
ucts behind  in  favor  of  SQL-based 
database  servers  that  are  more  ade- 
quately suited  to  the  task  of  large-scale, 
wide-area  applications.  So  far.  the  proc- 
ess of  obtaining  and  comparing  informa- 
tion about  the  various  SQL/server 
DBMSs  has  been  pure  agony,  so  I  was 
thrilled  to  see  the  review  of  SQL  data- 
bases ("SQL  Databases:  High-Powered, 


It's  time  to  get  serious  about 

including  an  uninstall 
feature  in  every  program. 


High-Priced"  September  15, 1992). 

The  review  was  definitely  helpful,  but 
I  can't  ignore  some  errors  of  omission  in 
your  comparative  review. 

Most  important  was  the  lack  of  atten- 
tion paid  to  price.  You  selected  Sybase 
as  the  Editors  Choice,  but  only  referred 
to  the  $7,000  annual  fee  for  tech  support 
in  the  last  column  of  the  features  table. 
There  is  no  mention  that  this  is  manda- 
tory, or  that  Sybase  charges  another  7.5 
percent  annual  maintenance  upgrade  fee. 

Proffering  Sybase  as  the  Editors 
Choice  without  some  qualification  with 
respect  to  price  is  like  an  auto  magazine 
selecting  a  Lamborghini  as  "Car  of  the 
Year."  It's  a  nice  car,  but  the  selection 
is  meaningless  to  most  of  us — even  if  we 
love  to  drive. 

Jim  Hogan 
Seatde,  Washington 

•  We  have  confirmed  with  Sybase  that 
these  additional  costs,  though  manda- 
tory, were  not  reflected  in  the  compre- 
hensive 16-user  price  the  company  origi- 
nally gave  us,  which  is  shown  in  the 
features  table. — Ed 

THE  MAN  BEHIND  THE  FONTS 

John  C.  Dvorak's  column,  "Kiss  Your 
ASCII  Goodbye"  (September  15, 1992), 


touches  upon  a  very  important  topic.  It 
fails,  however,  to  give  credit  to  the  right 
person  and  group  for  beginning  the  "am- 
bitious project  to  unify  the  commonali- 
ties of  Asian  character  sets. . ." 

Edwin  Smura  of  Xerox,  working  un- 
der the  auspices  of  the  Association  for 
Font  Information  Interchange  (AFII)  be- 
gan the  effort  and  achieved  major  mile- 
stones in  getting  the  right  people  from 
each  country  to  work  together  for  three 
years  before  getting  members  of  the  Uni- 
code Consortium  involved. 

Mr.  Smura's  efforts  were  for  the  pur- 
pose of  identifying  glyphs  that  were  com- 
mon among  the  two  Chinas,  Japan,  and 
Korea,  for  the  purpose  of  simplifying  and 
reducing  the  size  of  fonts  required  for 
support  of  Asian  printing.  An  important 
aspect,  not  mentioned  in  Dvorak's  arti- 
cle, is  the  practicality  of  producing  and 
storing  fonts  that  will  support  a  code  set 
of  64  thousand  characters. 

Alan  W.  Griffee 
Boulder,  Colorado 

ELECTRONIC  LAWYERS  CAN'T  PASS  THE  BAR 

In  the  sidebar  accompanying  the  review 
of  various  legal  software  packages,  (Af- 
ter Hours,  March  17, 1992),  PC  Magazine 
states  that  "personal  legal  software  can 
be  used  to  set  up  your  basic  document, 
which  you  can  then  run  by  your  lawyer 
to  make  sure  it's  legally  sufficient.  Hope- 
fully, your  efforts  up  front  will  reduce  the 
time  spent  with  an  attorney,  thereby  sav- 
ing you  some  of  the  legal  fees  painfully 
associated  with  consulting  your  lawyer." 
Editors  at  PC  Magazine  should  know 
better. 

Would  a  professional  software  devel- 
oper find  it  easier  to  review,  debug,  and 
modify  generic  code  written  by  someone 
else,  or  to  develop  a  custom  application 
written  from  scratch?  Nothing  is  harder 
or  more  time  consuming  than  going  over 
someone  else's  work. 

Howard  M.  Helsinger 
Chicago,  Illinois 

WRAP  IT  UP? 

I  have  just  read  William  F.  Zachmann's 
"Beware  the  Shrink- Wrap  Fallacy"  (Sep- 
tember 15,  1992),  and  I  believe  that  it 

NOVEMBER  10.  1992  PC  MAGAZINE  19 


Cop 


The  more  people  use: 


Introducing  two  new  Quickens  for 
DOS  and  Windows. 

These  days,  finding  a  product  that  not 
only  lives  up  to  its  claims  but  constantly 
exceeds  your  expectations  is  pretty 
exciting,  isn't  it? 

That's  why  more  than  3  million  Quicken 
fans  are  so  enthusiastic.  In  fact,  every  year 
recommendations  to  friends  sell  more 
Quicken  than  all  our  ads  and  other  market- 
ing efforts  combined. 

So,  all  we  have  to  do  is  keep  surprising 
you,  right?  That's  exactly  why  we've  loaded 
the  two  latest  Quickens  with  over  100  new 
features  and  improvements  —  so  many 
exciting  advances  that  even  though  your 
expectations  must  be  pretty  high  by  now, 
we  guarantee  you'll  not  only  be  surprised, 
but  amazed. 

See  exacdy  where  you  are:  Graphs 
now  make  trends  in  your  finances  easy  to 
spot,  so  you  can  literally  see  instantly  when 
you're  over  budget,  ahead  of  plan,  or  right 
on  target.  Both  DOS  and  Windows 
versions  feature  30  different  pie,  bar  and 
line  graphs  for  income  and  expenses,  net 
worth,  investments  and  budgeting. 

Track  credit  card  expenses  without 
typing:  IntelliCharge rM  is  the  world's  first 
and  only  electronic  credit  card  statement.  It 
totally  eliminates  the  hassles  of  tracking 
your  credit  card  expenses.  With  the 


Quicken  Visa  card,  your  IntelliCharge 
statement  comes  by  disk  or  modem.  It 
automatically  categorizes  your  credit  card 
transactions  for  you  —  and  zaps  them 
directly  into  the  Quicken  register!  (Yes,  you 
get  a  paper  statement,  too.) 


when  you  enter  loan  payments.  And  now 
Quicken  covers  impounds,  prepayments 
and  balloon  payments,  too. 

Forget  about  paying  your  bills. 
Now  Quicken  automatically  pays  regular 
fixed-amount  bilk  like  car  payments  for 
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Introducing  the  wotid's  first  and  only  etect roolc 
credtt  card  rtatement  Your  IntelliCharge  state- 
limit  cornes  by  dwk  or  modom.  On  screen,  K  looks 
Jmt  Wm  your  paper  statement  —  but  your  tranaao- 
ttons  are  already  categorized  for  you.  You  don't 
ever  have  to  type  them  In! 


New  Quicken  2  for  Windows  Instantly  shows  the 
"numbers  behind  the  numbers"  for  any  graph. 
For  example: 

1.  Double-click  on  your  6/93  Expenses  to  get  a 
detailed  Expense  graph  for  that  month. 

2.  Now,  say  you  have  a  question  about  those 
Auto  Expenses.  Double-click  there  to  get 

a  listing  of  an  transactions. 

3.  Find  a  mistake?  Doubleclick  to  your  check 
register  and  change  It.  The  graphs  are 

all  automatically  updated. 


Zoom  in  &  out  2-Way  QuickZoom? 
Does  a  number  in  a  report  seem  "of?'?  A 
keystroke  shows  you  all  the  transactions  it 
includes.  Zero  in  on  any  one.  Zoom  or  click 
to  the  register  and  change  it  —  and  then 
zoom  back  to  your  updated  report. 
See  into  your  future:  Financial 
Planning  Calculators  tor 
loans,  retirement  planning, 
investments  and  college  fund- 
ing let  you  see  the  effects  of 
changing  variables  such  as 
taxes,  interest  and  inflation  — 
and  show  exactly  what  it  will 
take  to  reach  your  financial 
goals. 

Type  even  less:  QuickFdl ,M 

speeds  transaction  entry  dramatically.  Just 
start  typing,  and  if  the  characters  match  a 
transaction  you've  entered  before,  the  rest 
of  your  entry  appears  as  if  by  magic.  You'll 
never  type  any  transaction  twice  again! 

Track  variable  as  well  as  fixed-rate 
loan  payments.  Both  new  Quickens  now 
calculate  principal  and  interest  on  loans, 
automatically  inserting  the  right  amounts 
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you  every  month  via  your  modem  and  the 
CheckFree®  electronic  payment  service. 
Just  enter  the  amounts  and  due  dates  — 
and  CheckFree  will  automatically  pay 
them  each  month. 

More  insight  More  ease.  More  fun. 
Now  you  can  view  twice  the  data  with 
single-line  register  mode ...  link  faster  to 
TurboTax® ...  import  stock  prices  from 
Prodigy™  ...  and  much  more.  Over  100 
new  features  and  improvements  make  both 
new  Quickens  even  smarter,  faster  and 
more  entertaining. 
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graduate! 
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New  Financial  Planning  Calculators  eas 
making  for  loans,  retirement  planning.  Investments 
and  college  funding  by  showing  Just  how  much  you 
should  be  saving,  or  which  loan  to  choose. 
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it,  the  better  it  gets 


Same  great  features  in  DOS 
and  Windows.  Quicken  for 
Windows  has  always  been  the  most 
complete,  comprehensive  financial 
software  for  Windows.  Now  it's  also 
the  only  one  with  all  the  great 
Quicken  features  you  want,  like 
spreadsheet-style  budgeting, 
AutoCreate  budgets,  loan  amortization, 
links  to  QuickPayrand  more  —  plus 
special  new  Quicken  for  Windows  features 


ickFill 


Finishes  any  repeat 
entry  for  you — 
automatically — as  soon 
as  you  start  typing. 


like  the  customizable  icon  bar,  QuickZoom 
for  Graphs  and  links  to  Intuits  new  invoice 

product  for  Windows,  Quicklnvoice!" 
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"With  Quicken  6,  there's  so  much 
more  I  can  do.  The  graphs  showed  me 
trends  in  spending  I  wasn't  aware  of.  Plus 
QuickZoom  and  the  automatic  budget- 
ing I  missed  in  Quicken  5  ...  WOW!" 
Bill  Crown,  DOS  Quicken  4  user 

"I  especially  love  QuickFill.  It  really 
cuts  down  my  data  entry  time.  Pretty 
soon,  I  won't  have  to  do  anything  but 
turn  on  Quicken!" 
Robert  Dinah,  DOS  Quicken  5  user 

"Quicken  2  for  Windows  is  exactly 
what  I  was  asking  for  —  and  it's  so  fun.  I 
played  with  it  for  hours!  Thanks." 
Laura  Abramson, 
Windows  Quicken  1 .01  user 


Same  60 -day  money'back  guarantee. 

Try  either  new  version  of  Quicken  (or 
both)  for  a  full  60  days.  If  you  aren't  satisfied 
for  any  reason,  simply  return  Quicken  with 
your  original  dated  receipt  for  a  full  refund. 

Special  introductory  prices.  To  get 
your  new  Quicken  quicker  —  and  at  the 
lowest  price  —  just  find  the  best  deal  at  a 
store  near  you.  Your  cost  could  be  as  low  as 
$35  (DOS)  or  even  $25  (Windows). 
Compare  that  to  the  suggested  retail  price 
of  $69.95!  And  if  you're  a  previous  Quicken 
owner,  it's  an  even  better  deal —  with  a  $10 
mail-in  rebate  coupon  (DOS)  or  a  $5  mail- 
in  rebate  coupon  (Windows)  in  the  box. 

Or,  upgrade  direct  from  Intuit  for  just 
$29.95  plus  $5.00  shipping  and  handling. 

Year  after  year,  Quicken  remains  one  of 
the  most  popular  programs  of  all  time. 
Because  it  keeps  getting  better  all  the  time. 

I  1 

To  order  direct,  call 

I    1*800*624*8742  | 

24  hours  a  day,  7  days  a  week,  U.S.  &  Canada. 

Ad  Code:  PABJUj 

O  Intuit  1992.  There's  a  Quicken  Visa  application  in  every  box. 
Specifications:  All  IBM.  Tandy,  or  other  IBM  compatible  PC  DOS; 
512K  RAM  and  DOS  2.0  or  higher.  Requires  a  hard  disk  drive. 
Graphics  card  required  to  use  Quicken  graphs.  Windows:  Windows 
3.0  or  higher.  2MB  RAM  minimum.  Guaranteed  to  work  with  your 
printer  and  monitor. 


LETTERS 


should  have  been  entitled  "Beware  the 
Self-Preservation  Drivel  of  an  IS  Profes- 
sional." As  usual,  Mr.  Zachmann  seems 
to  have  missed  the  point.  True,  "Shrink- 
Wrap"  choices  are  not  going  to  meet  all 
the  IS  needs  of  an  organization.  But  that 
doesn't  imply  that  a  systems  analyst  is  go- 
ing to  know  the  needs  of  the  user  or  an 

Learning  will  never  be  the 
same  with  "books" like 
Science  Adventure.  One 
day  as  a  child  reads  by 

computer,  a  simple  click  on 
a  word  will  bring  up 

pictures  and  explanations. 

organization  better  than  the  end-user. 

Successful  systems  are  systems  devel- 
oped with  a  high  level  of  user  involve- 
ment, with  strong  ownership  feelings  on 
the  part  of  the  user.  It  follows  that  the 
ultimate  goal  is  the  development  of  sys- 
tems by  users  themselves.  Downsizing, 
coupled  with  the  use  of  middleware  tools, 
is  the  not-so-distant-future. 

Robert  M.  Roberge 
Toledo,  Ohio 

THE  FUTURE  OF  LEARNING  IS  BRIGHT 

I  am  so  excited!  I  just  read  your  review 
of  Knowledge  Adventure's  Science  Ad- 
venture (After  Hours,  September  15, 
1992). 

I  look  forward  to  the  day  when  chil- 
dren read  by  computer.  Then,  for  exam- 
ple, when  a  child  wonders  why  Jules 
Verne  decided  to  name  his  fictional  sub- 
marine "Nautilus,"  all  it  would  take  is  a 
simple  point  and  click  on  the  word  to 
bring  up  a  picture  along  with  a  full  expla- 
nation. 

The  mind  boggles.  Learning  will  never 
be  the  same  with  "books"  like  Science 
Adventure. 

Doug  Russell 
Indian  Rocks  Beach,  Florida 
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FREEDOM  TO  CHOOSE  YOUR  CURSOR 

Congratulations  on  an  excellent  article, 
"The  Power  Behind  Notebook  Accessor- 
ies" (August  1992).  However,  as  pub- 
lisher of  Cursorific  2.0,  we  feel  that  the 
issue  of  the  hard-to-see  cursor  was 
glossed  over  in  such  a  manner  as  to  be 
misleading  to  your  readers. 

The  article  implies  that  only  the 
Microsoft  Mouse  driver  makes  mouse 
trails,  when  it's  actually  a  feature  built 
into  Windows  3.1  that  works  with  any 
cursor  enhancement  software  package. 
Cursorific  2.0  gives  you  many  more  op- 
tions than  the  Microsoft  driver  does;  you 
can  change  any  standard  Windows  cursor 
including  the  arrow,  hourglass.  I-beam, 
and  Windows  resize  cursors,  and  there 
are  many  cursors  to  chose  from. 

Bill  Dettering 
Director  of  Communications 
AApex  Software 
Reno,  Nevada 

CONFIG.OLD 

My  thanks  to  PC  Magazine  for  the  excel- 
lent tutorial  "Optimizing  Your  Configu- 
ration" (Tutor,  June  1992). 

I  knew  my  CONFIG.SYS  was  off,  but 
I  didn't  know  how  to  get  it  right.  After 
I  finished  reading,  I  knew  exactly  what 
to  do  and  why  to  do  it. 

George  Wexler 
Commack,  New  York 

A  READER  OFFERS  A  SOLUTION 

I  would  like  to  see  you  respond  to  more 
readers  in  your  Letters  column.  Often,  a 
reader  poses  a  question  that  beckons  a 
response,  but  none  is  given. 

In  a  letter  from  Philip  P.  Brown  in 
your  August  1992  issue,  he  wrote  about 
monitor  refresh  rates  in  the  50  to  60  Hz 
range  and  problems  they  cause  for  people 
with  epilepsy.  Mr.  Brown  should  check 
the  specifications  of  the  Super  VGA 
monitors  to  the  VESA  refresh  standard 
of  72  Hz.  There  are  many  available  in  the 
$350  to  $750  range  that  should  suit  his 
sons  needs. 

James  Quinn  Ross 
Albany,  New  York 

THE  CAT'S  OUT  OF  THE  BAG 

In  the  September  15.  1992,  issue  of  PC 
Magazine,  I  read  several  letters  from 
readers  denouncing  OS/2  2.0  and  a  few 
praising  it.  I  too  would  like  to  praise  OS/2 


for  stimulating  Microsoft  to  release  Win- 
dows NT.  Even  in  its  rough,  pre-beta 
form,  Windows  NT  makes  OS/2  look  like 
a  plodding  dinosaur. 

Above  all.  Windows  NT  is  fast.  Even 
faster  than  OS/2.  It's  also  simpler  to  use 
than  OS/2,  thanks  to  the  Single  Com- 
mand Shell,  the  seamless  Windows  16-bit 
support,  and  the  familiar  Windows  user 
interface. 

Kudos  to  Microsoft  who,  despite  its 
many  critics,  has  developed  a  truly  state- 
of-the-art  operating  system.  Let's  hope 
they  ship  a  production  version  of  Win- 
dows NT  soon. 

Dave  Eriqat 

San  Francisco,  California 

LEAPING  LEAP  YEARS,  PART  II 

Say  it  isn't  so!  Ignore  the  letter  in  your 
September  15,  1992,  PC  Magazine 
Letters  column  because  the  year  2000  is 
a  leap  year.  David  Bergman  is  correct  in 
remembering  that  there  are  exceptions  to 
leap  years  always  occurring  in  years  divis- 
ible by  four,  but  here  are  the  guidelines: 
Years  divisible  by  100  are  not  leap  years 
unless  they  are  divisible  by  400.  Thus 
2(XK)  and  2400  are  leap  years,  but  2100, 
2200  and  2300  are  not. 

Blaine  J.  Deal 
Concord,  California 

CORRECTIONS  AND  AMPLIFICATIONS 

PC  Magazine's  September  15, 1992, 
Advisor  column  incorrectly  stated 
that  "A  Well  Tuned  PC:  A  Guide  to 
Memory  Managers"  appeared  in  the 
same  issue.  The  article  can  be  found 
in  our  July  1992  issue. 

The  toll-free  phone  number  we 
listed  for  Microtek  (April  14, 1992), 
was  incorrect.  The  actual  number  is 
800-654-4160. 


HOW  TO  WRITE  TO  PC  MAGAZINE 

We  welcome  your  comments  and 
suggestions.  Please  send  your 
correspondence  to  Letters,  PC  Mag- 
azine, One  Park  Ave.,  New  York, 
NY  10016,  or  upload  it  to  PC  Mag- 
Net  (see  page  12  for  access  informa- 
tion). All  letters  become  the  prop- 
erty of  PC  Magazine  and  are  subject 
to  editing. 
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THIS  IS 
70,000- 
NETWi 


Carnival  Cruise  Lines  chose 
Remote  LAN  Node  "  to  connect 
their  Miami-based  LAN  to  their 
remote  offices  -  ships  at  sea  -  for  a 
simple  reason:  In  their  words, 
remote  users  "all  get  transparent 
access,  just  as  though  they  were 
here  at  corporate." 

THIS  IS  A  SIMPLE 
ILLUSTRATION  OF  HOW 
REMOTE  LAN  NODE  WORKS. 


RLIST  is  a  unique,  economical 
software  solution  that  BYTE  Magazine 
said  "comes  closest  to  running  an 
Ethernet  cable  directly  from  site  to 
site."  (In  a  way,  you  can  think  of  it 
as  a  software  implementation  of  a 
network  interface  card.)  And,  as 
BYTE  continued,  it  "eliminates  the 
performance  bottlenecks  of  remote- 
control  packages  and  the  protocol 
dependence  of  LAN-aware  modems." 

RLN  gives  your  network 
users  the  freedom  to  work  anywhere, 
transparently,  without  losing 
network  functionality. 

THIS  IS  A  SLIGHTLY 
MORE  COMPLEX  ONE. 


RLN  Server 

Up  To  16  Simultaneous  Users 


Traveling 

Remote 
Office 


RLN  lets  up  to  16  remote 
users  dial  in  at  once  and  become 
nodes  on  your  Ethernet  network. 

You  can  access  any  network 
protocol,  such  as  IPX/SPX,  TCP/IP, 


SPP/IPC,  OSI  and  NetBEUI  -  or 
any  interconnected  combination. 
So  RLN  is  compatible  with  virtually 
any  network  operating  system. 

You  only  dedicate  one  CPU 
for  16  simultaneous  users,  making 
RLN  extremely  cost-effective.  Since 
applications  reside  on  the  remote 
PC,  RLN  makes  running  Windows " 
remotely  a  reality.  And  you  can 
protect  your  network  with  our 
optional  Remote  Security  Adapter. 

THIS  IS  A  SIMPLE 
WAY  TO  TRY  IT  OUT. 

Call  1-800-348-3221,  ext.  27A,* 
and  we'll  send  you  a  free  copy  of 

SEE  US  AT  COMDEX  BOOTH  #  4206 
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nmiiinm'f..      the  RLN  client  sott- 
^VvA     ware.  Then  vou  can 
J*   dial  us  up,  connect 
with  our  LAN  Lab 
gmJ  server,  and  see  for 

yourself  .  As  C  arni\  .il 

.  discovered,  with 
RLN,  no  LAN  is  an  island.  Even 
if  a  node  is  on  its  wav  to  one. 
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ZEOS  486 

Now,  You  can  unleash  ZEOS  '486  EISA 


THE  ZEOS  486  EISA 


"ZEOS . . .  performed 
best  on  our  tests,  and 
they  offer  the  best 
overall  packages" 
—PC  Magazine, 
Editors' Choice 

"ZEOS  speeds  to  the 
head  of  this  pack  of 
EISA  systems'.' 

—PC  Week 

"The  ZEOS '486 
offers  the  best 
choice  of  all'.' 
— Computer  Shopper 

"Outstanding:* 

—PC  Magazine 
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THE  COMPLETE 
ZEOS  486-33MHz 
EISA  DESKTOP! 
128K  CACHE.  107MB 
DRIVE  &  MORE. 

ONLY  $2595 

486  33MHz  CPU  with 
built-in  cache  and  math 
coprocessor. 

■  High-speed  128K  SRAM 
secondary  cache. 
8-32  bit  EISA  expansion 
slots.  Also  accepts  8-bit 
and  16-bit  cards. 

1MB  of  high-speed 
RAM,  expandable  to 
a  total  of  32MB. 
Ultra-fast  107MB  IDE 
hard  drive,  choice  of 
1.2MB  or  1.44MB  Teac" 
floppy  drive. 

Genuine  Hercules" 
graphics  controller.  14" 
high-res  amber  display 
with  Tilt/Swivel  base. 

■  ZEOS/RS  101 -key  Space- 
Saver keyboard. 

ZEOS  I/O  Card  with  two 
high-speed  serial  plus 
parallel  &  game  port. 
Full  Woitck  math 
coprocessor  support. 
Rugged  ZEOS  7-bay 
desktop  case  with  high- 
capacity  power  supply 
and  two  cooling  fans  for 
increased  component 
life  and  system 
expandability. 

Wrap  it  all  up  with  24- 
Hours-a-Day,  365  Days  a 
Year  Toll-Free  Technical 
and  Sales  Support  on 
your  ZEOS  Hotline. 
You've  got  a  winner! 

ORDER  NOW  TOLL  FREE 

800-423-5891 

Fax  Orders  Dial:  612-633-1325 
Government:  800  245  2449 
GSA  #GS0OK91AGS5 176 
TDD  (Hearing  Impaired)  Orders 

Call:  800-228-5389 
Outside  US  and  Canada  Call: 

612-633-6131 
MasterCard,  VISA,  Discover, 
Am  Exp,  Z  CARD,  COD  and 
Leasing  Programs. 
Open  24  Hours  a  Day, 
36S  Days  a  yoar  ! 


EISA! 
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"A  MUST  FOR  THE  CORPORATE  USER''  —  PC  MAGAZINE 
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Unleash  the  power! 
Unleash  your  own 
ZEOS  '486  EISA.  PC 
Magazine  calls  it  "out- 
standing" If  it's  your 
first  '486,  you  will 
quite  likely  call  it  un- 
believable. Believe  it. 
In  awarding  your  new  ZEOS  '486  the 
coveted  Editors'  Choice 
Award,  PC  Magazine 
said  the  ZEOS '486  EISA 
was  "best  on  our  tests!' 
They  went  on  to  note  the 
ZEOS '486  is  "both  sur- 
prisingly useable  and 
affordable!' But  that 
really  shouldn't  come  as 
a  surprise.  After  all,  this 
ZEOS  '486  powerhouse 
comes  from  a  family  of 
nine  ZEOS  Editors' 
Choice  machines.  Now 
lefs  talk  real  '486  power: 
THE  POWER  OF  EISA 

It  begins  with  the 
EISA  bus.  PC  Magazine  found  that  the 
32-bit  EISA  bus  when  combined  with  our 
EISA  disk  caching  controller  will  provide 
performance  "easily  twice  as  fast  (and 
occasionally  ten  times  as  fast)  as  an  AT-bus 
computer  with  the  same  microprocessor 
and  megahertz  rating!'  Now  that's  fast! 

But  what  about  compatibility?  While  the 
'486  processor  offers  full  software  compat- 
ibility, the  EISA  bus  will  accept  your  present 
eight-  and  sixteen-bit  expansion  cards  and 
runs  them  without  a  hitch.  That's  the  ad- 
vantage of  the  EISA  bus.  Incredible  perfor- 
mance with  complete  compatibility.  That's 
your  new  ZEOS  '486  EISA. 
'TWEAKING  AND  REFINING:' 
A  ZEOS  HALLMARK. 

And,  speaking  of  performance.  In  their 
Editors' Choice  review,  PC  Magazine  noted 
"ZEOS  has  a  reputation  for  tweaking  and 
refining  that  shows'.'  Thafs  the  ZEOS  way. 


Attention  to  detail  really  makes  the  differ- 
ence. We're  talking  about  important  details, 
items  you  may  not  even  notice  at  first.  Like 
two  cooling  fans  in  EVERY  ZEOS '486.  And 
cabinets  loaded  with  drive  bays.  Loaded 
too  with  our  high-capacity  power  supply 
and  a  motherboard  that  will  take  up  to 
32MB  right  on  board.  And  more. 

"SUPERLATIVE  SERVICE  AND  SUPPORT" 

"Superlative  Service 
and  Support'."Yba£s 
what  PC  Magazine  calls 
ZEOS's24-Hour-a-Day 
Toil-Free  Sales  and  Tech- 
nical Support  program. 
We're  here  any  time  you 
need  us— day  or  night. 

And  that's  only  the 
start  of  your  ZEOS  Cus- 
tomer Satisfaction  pack- 
age. Add  to  it  our  30- Day 
Absolute  Satisfaction 
Money-Back  Guarantee, 
One  Full  Year  Limited 
Warranty  and  our 
Express  Parts  Replace- 
ment Policy  You're  going  to  be  very  satisfied. 
We  don't  just  say  it.  We  guarantee  it! 
ORDER  YOUR  ZEOS  '486  EISA  TODAY! 

PC  Magazine  says  the  ZEOS  '486  is  "a 
must  for  the  corporate  user!'  Corporate  or 
otherwise,  the  ZEOS  Editors' Choice  '486 
EISA  is  the  one  for  you.  So  why  not  pick 
up  the  phone  and  give  us  a  call  right  now? 
Your  own  expert  Systems  Consultant  is 
waiting  here  to  help  you  tailor  your  new 
ZEOS  '486  EISA  just  as  you  want  it.  Your 
absolute  satisfaction  is  Guaranteed! 
CALL  NOW  TOLL  FREE 

800-423-5891 

DONT  FORGET  THE  OPTIONS! 

ZEOS  has  them  all.  Starting  with  blaz- 
ing 32-bit  EISA  cards  and  every  other  high- 
performance  option  you  could  possibly 
want.  On-site  service  is  available  too.  Call 
800423-5891  for  details. 

Purchase  orders  from  famine  1000  companies,  governments  and  institutions  subject  to  approval.  Leasing  programs  available.  All  pnees  and  specifications  subject  to  change  without 
notice.  Please  call  to  confirm  pricing,  specification  and  warranty  details.  The  lollowing  are  trademarks  of  their  respective  corporations:  ZEOS  and  ZCard  ol  ZEOS  International  Ltd. 
C  1992.  ZEOS  International  Ltd..  530  5th  Avenue.  N.W..  St.  Paul.  MN  55112  I  SA  ZEOS  is  a  publicly  traded  company,  NASDAQ  symbol:  ZEOS  BA4E-PCM-921 1 10 
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Shift  all  of  your  soft 


Introducing  Intel 
OverDrive"  Processors  for 
your  i486  "  DX  PC. 

Would  you  like  to  visibly 
increase  the  speed  of  all  your 
applications?  Then  it's  time  you 
shift  your  i486  DX  or  SX  system 
into  OverDrive. 

©1992  Intel  Corporation,  i486  and  OverDrive  are  trademark*  i 
tin  cases  where  there  is  no  OverDrive  socket.  Intel  reeommc 


Using  Intel's  ingenious  "speed 
doubling"  technology,  an  OverDrive 
Processor  gives  you  plenty  of  added 
power — up  to  a  70%  perfor- 
mance boost  systemwide. 

And  that  power  will  benefit 
every  application  you  run  on  DOS, 
OS/2:  Windowst  or  UNIX— from 

't  Intel  Corporation.  •  All  products  arc  trade-murks  of  their  a-spective  companies, 
nds  installation  by  a  qualified  technician. 
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ware  into  overdrive. 


AutoCAD*  to  WordPerfect* 
and  over  50,000  applica- 
tions in  between. 

Its  easy  to  install  an 
OverDrive  Processor.  Just 
plug  the  single-chip 
upgrade  into  the  vacant 
OverDrive  socket  and  you're 
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hnd  i<ui  more  Ask  for  cm  212 

1-800-538-3373 


ready  to  go.  Faster. 

So  to  rev  up  your  i486 
system  and  keep  up  to 
speed  on  all  the  latest 
software  developments, 
you  need  the  future  of  PC 
upgradability:  Intel 
OverDrive  Processors. 
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Call  1-800-538-3373.  ext.  212 
for  more  information.  Because 
when  it  comes  to  running  soft- 
ware, there's  only  one  gear.  High. 


Cop 


NORTON  ANTIVIRUS 

NOW  PROVIDES  SEVERAL 

LINES  Of  DEFENSE. 


As  long  as  PC 
viruses  exist, 
Peter  Norton 
will  keep  up 
the  fight. 


In  the  battle  against 
today's  PC  viruses,  it's 
not  enough  to  be  tough 
and  comprehensive.  For 
example,  the  recent 
Michelangelo  virus  left 
everyone  scrambling  for 
a  cure.  And  worried 
about  the  future. 

Until  now.  Because 
the  new  Norton 
Antivirus  2.1  for  Windows  and  DOS 
delivers  more  than  just  the  most  pow- 
erful virus  protection  available  today. 
It  also  provides  a  full  range  of  instant 
Virus  Update  Services  designed  to 
defend  your  data  far  into  the  future. 

MAIN  LINE. 

New 
Norton 
Antivirus 
2.1,  your 
main  line  of 
defense, 
seeks  out 
and  destroys 

more  than  1400  viruses  —  before  they 
damage  your  system.  It  also  detects 
file  activity  that  signifies  unknown 
viruses,  like  the  new  Mutation  Engine, 
and  removes  them  quickly  and  safely. 


When  it  comes  to  networks,  the 
Norton  Antivirus  2.1  is  the  only  prod- 
uct that  keeps  an  entire  site  up-to-date 
automatically.  Our  unique  installation 
program  updates  virus  protection  on 
all  your  PCs  in  one  easy  step.  And  it 
supports  all  popular  networks. 


But  we 
don't  stop 
there.  With 
Norton 
Antivirus, 
you  can  dial 
up  our  24-hour  on-line  bulletin  board 
or  CompuServe  for  an  instant  update 
on  the  latest  virus  definitions.  Or  get 
updates  mailed  to  you  on  disk  with  our 
SAV-U  subscription  program. 

fax  Line. 

Our 
24-hour 
Virus 
Faxline 
provides 

information  and  late-breaking  news  on 
the  latest  viruses,  along  with  advice  on 


•Suggested  retail  price  in  the  U  S  dollars.  In  Europe,  call  S1-71-3&31 11  In  Australia,  call  6U-X79-6577.  Everywhere  else,  call  408-2S2  ;)57(l 
Product  names  are  registered  trademarks  and  trademarks  oftheir  respective  companies.  ©1992  Symantec  Corporation 
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instant  protection  against  them.  Plus 
tips  for  safe,  virus-free  computing. 

PHONE  LINE. 

Our  24-hour 
Virus  Newsline 
gives  you 
recorded 
updates  of  the 
latest  virus  news.  Or  call  our  free 
Technical  Support  for  assistance  with 
technical  problems  or  virus  outbreaks. 

The  goal  of  most  virus  hackers  is 
to  interrupt  your  work,  if  not  destroy 
it.  Don't  let  them  win.  Get  the  only 
protection  that  stops  new  viruses  as 
fast  as  they  can  make  them  — 
Norton  Antivirus  2.1.  Just  $129*  from 
your  dealer.  Or  call  1-800-554-4403 
for  an  instant  FAX  Data  Sheet  (enter 
710).  To  upgrade  for  $19*  call 
1-800-343-4714,  ext.  738. 
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TRENDS  &  TECHNOLOGY  SHAPING  THE  PERSONAL  COMPUTER  MARKET 


Compaq  Commits  to  P5 

P5  spawns  proprietary  bus  schemes. 


f  computer  makers  want  to  get  the  real  benefits  of 
Intel's  forthcoming  P5  CPU,  they're  going  to  have  to 
overhaul  their  systems.  At  64  bits,  the  P5's  data  path 
is  twice  as  wide  as  the  486's,  so  it  will  allow  twice  as  much 
data  to  be  transferred  to  the  memory  and  I/O  subsystems 


in  each  bus  cycle.  If  systems  aren't  rede- 
signed, the  only  P5  benefit  is  a  speed  (and 
not  a  data  throughput)  boost;  rated  at  more 
than  100  MIPS,  the  P5  is  twice  as  fast  as  the 
486  (Trends,  September  15, 1992). 

Though  the  P5  chip  has  been  delayed  un- 
til 1993,  it  already  has  its  first  system  con- 
vert. Compaq,  that  company  known  as  a 
technology  leader  before  founder  Rod 
Canion  was  shown  the  door,  has  retaken  its 
place  at  the  head  of  the  class  with  a  new  ar- 
chitecture to  handle  the  P5's  bandwidth  de- 
mands. 

Dubbed  TriFlex  by  Compaq's  marketing 
department,  the  architecture  welds  a  64-bit 


processor  bus  and  a  128-bit  memory  bus  to  a 
32-bit  EISA  I/O  bus.  The  64-bit  processor 
bus  accepts  the  P5,  and  the  128-bit  memory 
bus  will  be  required  to  split  transactions  and 
feed  instructions  to  more  than  one  proces- 
sor. With  a  Compaq-designed  ASIC  (called 
the  TriFlex  DataFlow  Manager)  arbitrating, 
the  result  should  be  a  system  capable  of  han- 
dling the  increased  throughput  the  P5  is  de- 
signed for.  The  first  implementation  of  the 
TriFlex  will  be  in  Compaq's  next-generation 
Systempro  file  server,  which  is  due  next 
year. 

But  Compaq  isn't  the  only  system  manu- 
Continues  on  page  32 
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The  DataFlow  Manager  allows  processor-bus  and  EISA-bus  transactions  to  occur  simultaneously 
than  70  percent  of  the  time,  claims  Compaq. 


Sony's  Blue  Beam 

UNLESS  YOU'VE  BEEN  READING 
the  Daily  Yomiuri,  one  of  Japan's  premier 
newspapers,  you  may  have  missed  the  story 
about  Sony's  blue-beam  CD-ROM  laser,  a 
technology  that  could  triple  the  capacity  on 
a  standard  CD. 

While  traditional  red-beam  CD  tech- 
niques are  better  than  ever  in  terms  of  access 
times  and  data  throughput,  they  still  don't 
hold  as  much  information  on  a  disk  as  you 
might  like.  In  fact,  not  much  has  changed  on 
the  capacity  capabilities  since  Philips  and 
Sony  invented  audio  CD  in  the  late  1970s; 
the  playing  time  of  an  audio  CD  has  re- 
mained at  about  74  minutes.  Blue-beam 
technology  should  increase  playing  time  to  3 
hours  30  minutes.  The  blue  beam  has  a 
wavelength  significantly  shorter  than  a  typi- 
cal red  beam,  allowing  it  to  read  smaller  data 
structures  than  are  now  embedded  on  CDs. 
This  means  more  data  could  be  packed  onto 
the  disk.  Current  CD-ROMs  hold  about 
600MB  of  data;  blue-beam  CD-ROMs 
should  provide  nearly  1.7  gigabytes. 

The  blue-beam  laser  experiment  was 
conducted  in  a  Sony  laboratory  in  Japan  us- 
ing a  semiconductor  layered  with  laser-mak- 
ing chemicals.  The  blue  beam  is  generated 
when  an  electric  current  is  applied  to  the 
semiconductor,  which  is  cooled  to  -196  de- 
grees Celsius  in  a  liquid  nitrogen  bath. 

You'll  turn  blue  if  you  hold  your  breath 
waiting  for  any  CD-ROM  products  based 
on  the  new  technology.  They  won't  show  up 
for  five  years. — Christopher  Ban 


Getting  Color 
Under  Control 

IF  TODAY  S  PC  EQUIPMENT  CAN 
produce  millions  of  colors,  why  is  it  so  hard 
to  get  just  one  color  to  appear  the  same  on 
different  devices? 

Because  colors  on  a  monitor  are  pro- 
duced so  differently  than  they  are  on  a 
printer.  The  complete  solution  to  color- 
matching  problems  hasn't  arrived  yet,  but 
some  proposed  fixes  are  getting  warmer. 

Color  management  systems — such  as 
EFI's  Eficolor  and  Kodak  Electronic  Print- 
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Pipeline  By  Gus  Venditto 


Enter  the  486SL 


The  386  is  getting  another  kick  down  the  stairs,  this  time  thanks  to  an  accelera- 
tion in  Intel's  schedule  for  rolling  out  the  486SL  CPU. 
The  386  version  of  the  SL  was  supposed  to  be  the  solution  to  today's  lim- 
ited-capacity batteries,  which  can't  keep  backlit  VGA  screens  and  small  hard 
disks  running  for  more  than  3  hours. 
Now  that  the  486SL  chip  is  about  to  become  widely  available,  the  cutting 
edge  for  laptops  will  soon  become  33-MHz  486SLs  that  should  last  about  a  full  day. 
(That  assumes  you're  not  pounding  the  keys  and  crunching  numbers  every  minute 
but  are  taking  regular  breaks  for  ringing  phones  and  visiting  colleagues.  For  an  in- 
tense work  session,  as  on  a  transcontinental  flight,  you'll  prob- 
ably squeeze  out  only  4  hours.) 

Part  of  the  486SL's  longer  life  will  come  from  its  lower 
power  draw,  since  it's  a  3.3-volt  chip  (Pipeline,  "Low- Voltage 
Systems:  From  the  Laptop  to  the  Desktop,"  September  15, 
1992).  And  it's  likely  to  be  the  processor  that  brings  the  laptop 
into  the  3.3-volt  era. 

The  386SL  chip  is  being  overshadowed  by  the  486  in 
laptops,  but  it  may  give  life  to  a  new  category  that's  shown  only 
weak  signs  of  life:  the  handbook.  The  Gateway's  2000  HandBook  is  the  first  entry  in 
the  genre.  With  only  a  Chips  &  Technologies  286  clone  for  a  processor  and  a  4-hour 
battery  life,  the  HandBook  has  some  limitations.  But  it  weighs  less  than  3  pounds,  and 
that's  a  breakthrough  for  a  system  with  a  full-size  keyboard  and  a  hard  disk. 

Next  year  at  this  time  there  will  be  a  wide  range  of  2-  to  3-pound  portables  pow- 
ered by  386SL  chips. 

Predicting  that  is  easy.  Knowing  what  to  call  them  will  be  tough;  Gateway's  already 
trademarked  the  HandBook  name. 


Gus  Venditto  is  editor  of  PC  Sources  and  a  contributing  editor  to  PC  Magazine. 


ing  System's  Precision  Color  Management 
System — operate  by  taking  RGB  (red, 
green,  blue)  data  from  your  monitor  and 
converting  it  to  CMYK  (cyan,  magenta,  yel- 
low, black),  which  your  printer  uses.  They 
work  by  using  a  device-independent  color 
system  as  a  reference  when  translating  col- 
ors among  devices.  Eficolor  and  PCMS  both 
use  the  CIE  XYZ  color  model,  a  mathemati- 
cal map  of  all  visible  colors  that  assigns  a 
value  to  each  color  and  was  developed  by 
the  Commission  Internationale  d'Eclairage 
(CIE)  in  1931.  (PostScript  Level  2  also  uses 
CIE  XYZ  as  a  reference  for  producing  color 
output.) 

Eficolor  and  PCMS  both  started  in  the 
Mac  arena  and  will  move  to  the  PC  by  mid- 
1993.  The  Eficolor  technology  will  appear  as 
a  menu  item  in  QuarkXPress  3.2,  and  a  li- 
brary of  Eficolor  profiles  (the  translation 
files  for  specific  devices)  will  be  available  as 
an  independent  package. 

Device-independent  color  is  not  the  total 
solution,  however.  Each  device  is  still  lim- 
ited by  its  color  gamut — the  range  of  colors 
that  it  can  produce.  Tektronix,  known  for  its 
high-end  line  of  color  printers,  has  one  way 


around  the  gamut  overlap  problem: 
TekColor.  The  TekColor  Picker  (for  the 
Macintosh)  displays  the  gamuts  of  your 
monitor  and  printer  and  lets  you  select  col- 
ors that  can  be  produced  by  both.  Led  by 
NEC  Technologies  and  Mitsubishi  Elec- 
tronics America,  several  monitor  companies 
have  models  that  allow  users  to  adjust  the 
red,  green,  and  blue  intensities. 

Perhaps  the  best  way  to  coordinate  color 
on  all  devices  is  to  have  a  maestro  on  the  sys- 
tem wide  level,  much  like  Apple's  proposed 


CIE  XYZ  Color  Model 


The  CIE  XYZ  color  model  provides  a  mathematical 
map  of  all  visible  colors. 


System  7  color  management.  For  PC  users, 
the  problem  may  not  be  completely  resolved 
until  Microsoft  tackles  it  in  Windows.  Mi- 
crosoft says  that  future  versions  of  Windows 
will  include  color  management,  probably 
based  on  the  CIE  XYZ  model  or  something 
similar.  As  to  timing,  the  company  would 
only  reveal  that  this  type  of  color  system  will 
be  unveiled  at  some  point  following  the  in- 
troduction of  Windows  NT,  which  is  due 
early  next  year. 
— Catherine  Kunkemueller 


Fax  OCR  Gets 
Better  and  Faster 

TODAYS  OCR  PACKAGES  DO  A 
decent  job  recognizing  faxes  sent  in  fine 
mode  and  converting  them  to  editable  text, 
but  they  choke  on  faxes  sent  in  the  faster, 
more  efficient  standard  mode.  Soon,  sophis- 
ticated neural  network  technology  will  let 
you  receive  and  convert  faxes  in  standard 
mode  without  sacrificing  accuracy. 

Products  such  as  Calera  Recognition  Sys- 
tems' FAXGrabber  (which  provides  the  en- 
gine in  Intel's  new  Faxability  Plus/OCR) 
have  gone  a  long  way  toward  providing  PC 
fax  board  users  with  the  ability  to  translate 
received  bitmapped  images  accurately  into 
text.  But  they  are  stymied  by  their  reliance 
on  fine  mode,  which  is  slow  in  transmission. 
Standard  mode,  which  is  faster,  is  also 
tougher  to  read  because  every  other  line  is 
skipped,  leaving  the  fax  software  to  handle 
distorted  images. 

Caere  Corp.'s  new  product,  FaxMaster, 
claims  to  read  bitmapped  images  sent  in 
standard  mode  without  sacrificing  accuracy, 
because  of  its  new  AnyFax  OCR  technol- 
ogy. AnyFax  can  intelligently  interpret  in- 
formation lost  during  low-resolution  trans- 
missions by  recognizing  characters  based  on 
weighted  probabilities.  Larry  Miller, 
Caere's  vice  president  of  marketing,  says 
that  AnyFax  does  this  with  a  neural  net  tech- 
nology that  looks  for  significant  features 
(horizontal,  vertical,  or  curved  lines)  within 
the  altered  characters.  Once  a  feature  is 
spotted,  the  number  of  possible  letters  with 
that  particular  characteristic  is  narrowed  un- 
til another  significant  feature  is  found  to  de- 
termine the  identity  of  the  character. 

Other  vendors  are  sure  to  follow  suit. 
According  to  Dan  Meub,  Calera 's  vice  presi- 
dent of  marketing,  Calera  will  release  an 
OCR  fax  board  by  the  beginning  of  1 993  that 
will  maintain  high  levels  of  accuracy  while 
receiving  faxes  in  standard  mode. 
— Tin  Albano 
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Programming 
Without  Words 

YOU  MAY  NO  LONGER  NEED  YEARS 
of  study  and  a  deep  knowledge  of  comput- 
ers' inner  workings  to  develop  custom  pro- 
grams. Visually  oriented,  mouse-driven  de- 
velopment systems  are  making  the  esoteric 
world  of  programming  accessible  to  the 
masses,  and  innovators  at  small  companies 
are  leading  the  way. 

General-purpose  Visual  Development 
Environments  (VDEs)  such  as  Microsoft 
Visual  Basic,  which  lets  you  draw  the  user 
interface  with  a  mouse  and  then  add  pro- 
gramming code  to  control  what  each  compo- 
nent does,  are  fairly  commonplace  now 


Top  Retail  Software 

Current   Last  Product/ 
ranking    issue  Company 

1 

3 

QEMM-386  6.0 

Quarterdeck  Office  Systems 

I 

10 

Excel  for  Windows  4.0  Upgrade 

Microsoft  Corp. 

3 

5 

WordPerfect  5.1  for  DOS 

WordPerfect  Corp. 

4 

1 

Microsoft  Windows  3.1  Upgrade 

Microsoft  Corp. 

5 

2 

Microsoft  DOS  5.0  Upgrade  Kit 

Microsoft  Corp. 

1 

4 

Microsoft  Windows  3.1 

Microsoft  Corp. 

7 

11 

Word  for  Windows  2.0 

Microso  ft  Corp. 

8 

13 

WordPerfect  5.1  for  Windows 

WordPerfect  Corp. 

9 

12 

Procomm  Plus  2.1 

Datastorm  Technologies 

10 

WordPerfect  Windows  Trade  Up 

WordPerfect  Corp. 

11 

WordPerfect  Additional  License 

WordPerfect  Corp. 

12 

9 

Stacker  2.0 

Stac  Electronics 

13 

14 

Word  for  Windows  2.0  Upgrade 

Microsoft  Corp. 

14 

The  Norton  Utilities  6.01 

Symantec  Corp. 

15 

Quicken  5.0 

Intuit 

The  list  ranks  PC  business  programs 
according  to  the  total  number  of  copies 

shipped  to  sl<ires  and  resellers  in  the  w  eek 
ending  June  6,  IW2.  The  list  is  based  on 

shipments  to  more  than  12.0(H)  retail 
locations.  It  does  not  include  sales  made 
directly  by  so  ftware  publishers  and  cannot 
be  interpreted  as  a  picture  of  the  entire 
software  market.  Sales  information 
compiled  by  Ingram- Micro. 

•j 


05 

H 

Flk.-J 

|  M  •  Mfp  I  r 


("The  Visual  Development  Environment: 
More  than  Just  a  Pretty  Face?."  June  16, 
1992).  There  are  also  some  special-purpose 
database  development  systems  that  let  you 
develop  entire  database  applications  with- 
out coding.  For  example.  MicroSTEP,  from 
Syscorp  International,  offers  a  DOS-hosted 
VDE  for  database  ap- 
plications. Borland's 
W  i  n  d  o  w  s  -  h  o  s  t  e  d 
ObjectVision  uses  a 
flowchart  metaphor 
inconjunction  with 
spreadsheet-style  @- 
functions.  But  two  new 
products  about  to  ap- 
pear on  the  market  go  a 
step  farther. 

Parts,  from  Digitalk, 
and  Serius  Program- 
mer, from  Serius  Corp., 
are  general-purpose  vi- 
sual development  sys- 
tems for  the  PC  plat- 
form that  will  be 
released  by  year's  end. 
Though  their  underly- 
ing designs  are  differ-  — i^— ^— ^— 
ent,  both  Parts  and  Serius  Programmer  rely 
on  object-oriented  technology  to  provide  re- 
usable code  modules  that  are  accessible  as 
icons.  Modules  are  customized  through 
menus  and  then  connected  by  lines  that  de- 
scribe the  interaction  between  them.  Both  of 
these  products  give  developers  the  option  of 
using  a  programming  language,  but  no  cod- 
ing is  necessary  to  develop  sophisticated 
programs  such  as  e-mail  systems  or  custom 
database  applications. 

Parts,  with  a  planned  retail  price  of 
$1,995.  is  written  in  SmallTalk  for  OS/2  2.0. 
A  16-bit  version  was  released  to  a  limited 
number  of  customers  on  September  I;  the 
32-bit  general  availability  release  is  expected 
by  December.  Digitalk  plans  to  release  a 
Windows  version  of  Parts  during  the  second 
half  of  1993.  Parts  uses  a  hierarchical 
scheme,  with  over  60  prewritten  parts.  The 
"visual  parts"  include  interface  objects  such 
as  horizontal  and  vertical  sliders,  push  but- 
tons, and  menus.  The  "nonvisual  parts"  in- 
clude access  to  disks,  files.  DLLs,  external 
programs,  printers,  and  DDE  support. 
Compound  parts  can  be  made  from  these 
basic  parts,  added  to  the  Parts  Workbench 
as  icons,  and  reused.  New  parts  can  also  be 
written  in  a  standard  programming  lan- 
guage. 

Serius  Programmer,  which  is  written  in 
C++,  was  first  released  for  the  Macintosh 
platform  in  August  1989.  The  Windows  ver- 
sion is  in  beta  testing  and  is  expected  to  be 
released  in  October.  Serius  Programmer  will 


retail  for  about  $400.  A  version  that  includes 
a  language  option.  Serius  Developer,  will  re- 
tail for  about  $600.  Serius  Programmer  cat- 
egorizes components  as  either  "nouns"  or 
"verbs."  Nouns  include  objects  such  as  data- 
bases or  networks.  Verbs  are  functions  that 
act  on  nouns:  for  example,  the  Send  Mes- 


Digitalk's  Parts  provides  over  60  prewritten  parts,  including  such  visual 
parts  as  horizontal  and  vertical  sliders,  push  buttons,  and  menus. 


sage  verb  acts  on  network  objects,  and  an 
Add  Record  verb  acts  on  database  objects. 
The  Macintosh  version  of  Serius  Program- 
mer includes  55  nouns  and  over  400  verbs; 
the  initial  PC  release  will  contain  30  nouns 
and  about  200  verbs,  with  more  to  come  in  a 
subsequent  upgrade. 
— Sheryl  Canter 


Rough  and  Tough 

BAGGAGE  HANDLERS.  CLUMSY 
users,  and  even  nature  itself  can  be  the 
downfall  of  a  portable  computer,  causing 
anything  from  minor  data  loss  to  complete 
system  failure.  But  technological  improve- 
ments in  plastics,  hard  disk  design,  and  elec- 
tronic storage  are  making  today's  portable 
PCs  more  rugged  and  reliable  than  ma- 
chines built  only  two  or  three  years  ago. 

NCR  designed  its  System  3170  portable 
computers  with  molded  ridges  along  the 
sides  for  better  shock  distribution,  according 
to  marketing  manager  Nicole  Kelly.  NCR 
considered  using  stronger  plastic  in  the  case 
as  well,  but  found  it  would  add  weight. 

According  to  Dell  Computer  Corp.'s 
John  Biebelhausen.  manager  of  portable 
systems,  Dell  runs  its  notebook  computers 
through  a  series  of  trials  that  includes  drop 
tests  onto  a  steel  floor.  "We  raise  the  drop 
height  until  we  see  damage,"  he  said,  "and 
we  run  the  tests  until  the  machines  are  de- 
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stroyed."  Dell's  tests  confirmed  what  un- 
lucky users  already  know:  The  hard  disk  is 
usually  the  first  thing  to  fail.  Drive  and  com- 
puter manufacturers  try  to  protect  the  frag- 
ile units,  usually  with  a  shock-absorbing  cage 
and  rubber  mounts,  but  if  the  sensitive  head 
ever  contacts  the  spinning  platters,  the  result 
can  be  data  loss  or  a  complete  hard  disk 
crash. 

Hard  disk  manufacturers  are  continually 
exploring  ways  to  make  hard  disk 
writes  more  reliable  during  sud- 
den shocks.  For  example. 
Hewlett-Packard's  1.3-inch  Kitty- 
hawk  hard  disk,  introduced  last 
summer,  momentarily  cuts  power 
to  the  disk  in  the  event  of  a  shock. 
Expect  to  see  new  technology  in- 
troduced by  other  vendors  at  Fall 
Comdex  in  November  that  will 
make  the  units  more  shock- 
aware,  if  not  actually  shock-resis- 
tant. 

Another  way  to  protect  the 
data  on  a  portable  computer  is  to 
eliminate  the  hard  disk  com- 
pletely and  replace  it  with  flash  memory, 
currently  produced  by  AT&T.  Intel,  and 
SunDisk.  Unlike  conventional  DRAM  or 
SRAM  chips,  flash  memory  modules  retain 
their  information  even  after  power  has  been 
turned  off  (Trends,  June  30. 1992).  With  vir- 
tually jolt-proof  solid-state  technology,  flash 
memory  may  someday  be  an  alternative  to 


"YOU'LL  BE  ABLE  TO  CALL  UP  AND 

order  any  parts  you  want,"  says  Bob 
Corrigan.  president  of  the  new  IBM 
Personal  Computer  Co..  about  the 
build-to-order  program  that  should  be 
in  place  by  early  next  year.  Taking 
(custom)  phone  orders  isn't  the  only 
new  ground  being  broken  by  the  Big 
Blue  spin-off.  Product  development 
cycles  are  shorter  than  ever  before. 
According  to  Corrigan.  the  recently 
introduced  PS/1  lines  (Essential,  Expert, 
and  Consultant)  were  designed  and 
delivered  in  six  months.  In  the  past, 
IBM  boasted  when  it  got  the  process 
down  to  one  year. 

IT  MAY  TAKE  A  WHILE  BEFORE  OPTICAL 

disks  replace  hard  disks,  but  they  seem 
destined  to  replace  microfiche.  Accord- 
ing to  Dave  Kalstrom,  executive  vice 
president  of  optical  drive  maker 
Plasmon  Data  Systems,  one  $145  optical 


magnetic  media,  though  its  cost  is  high  (30 
dollars  per  megabyte  to  system  vendors,  ac- 
cording to  Intel). 

Hard  disks  aren't  the  only  part  of  a  por- 
table computer  in  danger  of  breakage  from 
a  fall.  The  display — which  is  basically  two 
sheets  of  millimeter-thick  glass  with  a  liquid 
crystal  filling — can  shatter  easily,  according 
to  Dell's  Biebelhausen.  "There's  been 
speculation  about  replacing  glass  with  plas- 


tic, but  right  now  you  can't  get  the  optical 
characteristics  you  need  with  a  millimeter  of 
clear  plastic.  They  have  to  come  up  with  new 
materials,"  he  explains.  Eventually,  with 
high-tech  composite  cases,  flash  memory, 
and  a  plastic  LCD,  says  Biebel-hausen, 
"You  could  jump  on  the  machine  and  it 
wouldn't  break." — Andrew  Kantor 


disk  holds  as  much  data  as  $8,000  worth  of 
microfiche.  No  wonder  the  Archivo 
General  de  Indias  in  Seville,  Spain,  chose 
Plasmon's  optical  drives  for  its  massive 
archival  project,  which  includes  millions  of 
pages  of  maps,  documents,  and  artwork 
relating  to  Christopher  Columbus  and  the 
Spanish  discovery  of  the  New  World. 

SOFTWARE  COMPANIES  MAY  NOT  ABANDON 

list  prices  as  quickly  as  their  hardware 
counterparts  (Trends.  October  13, 1992), 
but  at  least  one  software  house  is  starting 
life  without  suggested  retail  prices.  Axxis 
Software,  founded  by  Micrografx  CEO 
Paul  Grayson  and  Stephen  Buerkle,  is 
introducing  its  Zagat-Axxis  CityGuides 
with  an  "approximate  end  user  price"  of 
less  than  $100  for  a  single-city  guide.  $250 
for  Chicago,  Los  Angeles,  and  New  York. 
But  don't  look  for  the  same  at  Micrografx: 
"It's  easier  for  a  new  company,"  says 
Grayson. — Mary  Kathleen  Flynn 


CD  Confusion 

THE  MULTIMEDIA  PC  LOGO  PROM- 
ised  to  make  it  easy  to  identify  software  that 
would  run  on  your  multimedia  machine.  But 
now,  several  incompatible  CD-ROM  for- 
mats, each  with  its  own  logo,  are  confronting 
consumers,  making  multimedia  shopping 
anything  but  simple. 

The  latest  logo  is  MMCD.  which  identi- 
fies software  that  will  run  on  the  Sony  Mul- 
timedia CD-ROM  Player.  Although  some  of 
your  MPC  disks  might  actually  boot  on  the 
machine,  most  won't.  One  reason  is  that  the 
player  uses  the  CD-ROM  XA  (extended  ar- 
chitecture) format,  which  Sony  developed 
with  Philips  and  Microsoft  but  which  is  not 
included  in  the  MPC  spec — despite 
Microsoft's  leadership  role  in  the  MPC 
Council.  Sony  advises  MPC  owners  to  buy 
an  XA  upgrade  board.  But  IBM,  which  de- 
clined to  join  the  M  PC  Council  but  is  selling 
MMCD  apps,  sure  looks  smart  for  support- 
ing X A  in  its  Ultimedia  PCs. 

Microsoft  and  Compton's  NewMedia  are 
selling  development  tools  for  disks  to  run  on 
more  than  one  platform.  But  even  Microsoft 
doesn't  believe  that  all  disks  will  run  on  all 
machines.  Microsoft  vp  Rob  Glaser  sees 
three  separate  sets  of  apps  emerging:  desk- 
top (for  MPC  machines),  TV  (for  Tandy's 
Video  Information  System,  which  includes 
Modular  Windows),  and  personal  (for  the 
Sony  Multimedia  CD-ROM  Player).  Woe  to 
the  unlucky  consumer  who  can't  keep  the 
logos  straight. — Mary  Kathleen  Flynn 


Compaq's  TriFlex 

CONTINUED  FROM  PAGE  29 

facturer  making  64-bit  plans  for  the  P5.  AST 
Research  maintains  that  its  systems  won't 
require  a  massive  overhaul  and  that  its  Man- 
hattan-series file  servers  are  designed  to  ac- 
cept the  P5.  The  Manhattans  are  multipro- 
cessor servers  with  proprietary  64-bit  slots 
that  can  easily  handle  the  P5  as  an  upgrade. 

IBM  also  believes  in  upgradability  and 
intends  to  use  the  P5  not  just  in  servers  but 
across  its  entire  product  line.  Expect  to  see 
the  P5  in  IBM's  Micro  Channel-bus  PS/2 
Server  295,  as  well  as  the  Model  95.  before 
it's  used  in  lower-end  systems.  The  Server 
295  is  a  multiprocessor  computer,  and  while 
IBM  wouldn't  elaborate  on  which  architec- 
tural enhancements  it  would  add  to  accom- 
modate the  P5,  it  was  confirmed  that  the 
Server  295  would  require  only  modest 
changes  in  the  I/O  and  memory  subsystems. 
— Christopher  Ban 
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When  everyone  else 
is  trying  to  cut  prices 
by  giving  you  less... 


It's  nice  to  know 
someone  is  cutting  prices 
and  giving  you  more 


r 


htroducing 
theNew 
ZEDSPCs! 


No  doubt  about  it.  It  seems  that  everyone  else  in  the  computer 
industry  is  trying  to  cut  prices  by  giving  the  customer  less.  Not 
so  at  ZEOS.  We're  cutting  prices  and  giving  you  more!  How  are 
we  doing  it? 

For  starters,  we've  completely  redesigned  our  line  of  up- 
gradable motherboards.  Utilizing  the  very  latest  technologies, 
these  new  systems  offer  you  more  power  and  upgradability  than 
anything  else  you  can  buy.  We've  also  reconfigured  our  standard 
package  offerings,  giving  you  even  more,  for  less! 

So  come  on  in  and  take  a  look  at  the  new  ZEOS  PCs.  They're 
simply  the  best  deal  going.  You'll  love  'em.  Call  today! 


Flash  BIOS  enables  you  to  easily 
implement  BIOS  upgrades  via 
modem  or  disk. 


You  can  upgrade 
your  system  now 
or  in  the  future 
with  our  optional 
128Kor256K 
secondary  cache 
modules. 


about  your  high-speed  memory  expandable 
to  64MB.  Mention  your  fast  IDE  HDD  con- 
troller and  your  hard  drive  with  its  own  built- 
in  cache.  Then  talk  about  the  other  ZEOS 
performance  options.  Like  your  upgradable 
high-speed  cache! 
THE  CACHE  OPTION  IS  YOURS. 

Because  painfully  missing  from  many  com- 
petitors offerings  is  the  option  for  a  secondary 
cache.  With  ZEOS  you  can  add  a  secondary 
cache  of  128K  or  256K.  This  speeds  up  many 
memory  intensive  applications.  Take  it  now  or 
add  it  later  if  you  wish.  ZEOS  gives  you  the 
option.  And  that's  just  for  starters. 
ON  BOARD  SCSI  IF  YOU  WISH! 

Because  your  new  ZEOS  upgradable  offers 
you  the  additional  option  of  on  board  SCSI.  By 
simply  adding  a  single  socketed  SCSI  chip  to 

rformance. 

the  board  your  new  ZEOS  system  supports 
both  SCSI  I  and  SCSI  II  type  devices.  You  can 
now  have  SCSI  hard  drives  (running  in  addi- 
tion to  your  standard  IDE  drives)  plus  tape 
backups,  optical  drives  and  a  host  of  other 
SCSI  peripherals.  Take  it  now  or  add  it  later. 
Only  from  ZEOS. 

#1  IN  EXPANDABILITY  &  RELIABILITY! 

Of  course  power  and  expandability  are  ZEOS 
hallmarks.  In  their  haste  to  cut  features  and  to  cut 
prices  it  would  seem  the  others  have  forgotten 
about  your  future.  That's  why  ZEOS  has  things 
like  eight  expansion  slots,  high-capacity  power 
supplies  and  seven  drive  bays  all  in  our  standard 
SpaceSaver  desktop  cases.  We  care  about  you 
and  the  long-term  ownership  of  your  new  com- 
puter. We  invite  comparison.  The  more  you 
look,  the  more  obvious  your  ZEOS  advantages 
become. 

Like  the  two  cooling  fans  you'll  find  in  every 
ZEOS  system.  While  ZEOS  systems  run  cooler 
than  most  with  one  fan  we  still  give  you  two 
whisper-quiet  cooling  fans.  The  cooler  your  sys- 
tem runs  the  longer  it  will  last.  We  also  include 


a  built-in  surge  suppressor's  every  system. 
It's  all  part  of  ZEOS'  built-in  Award  Winning 
reliability.  Of  course  every  ZEOS  system  carries 
the  Underwriters  Laboratories  listing  as  well. 
These  are  extra  features  the  others  can't  or 
won't  offer  you.  From  ZEOS,  they're  yours. 
No  additional  charge. 

FREE  LOTUS  SOFTWARE  TOO! 

And  don't  forget,  when  you  purchase  any 
new  ZEOS  Windows  based  system,  you  will 
also  receive  your  choice  of  two:  Lotus  1-2-3  for 
Windows,  Ami  Pro,  and  Freelance  Graphics. 
You're  going  to  love  it.  The  software  alone 
carries  a  suggested  retail  price  of  over  $1,000 
and  we're  giving  it  to  you  absolutely  free.  Now 
that's  ZEOS  Value. 

24  HOUR  A  DAY  SUPPORT.  AND  MORE! 

Remember  too,  ZEOS  provides  you  with  our 
top-rated  24-Hour-a-Day  Toll-Free  Technical 
Support.  Plus  your  new  ZEOS  system  is  covered 
by  our  30-Day  Money- Back  Guarantee,  One 
Full  Year  Limited  Warranty,  and  our  Express 
Parts  Replacement  Policy. 

MORE  FEATURES.  MORE 
PERFORMANCE.  LOWER  PRICES. 

There  is  no  question.  While  everyone  else  is 
cutting  prices  by  giving  you  less,  ZEOS  is  cut- 
ting prices  and  giving  you  more.  Whether  you 
choose  the  486SX-25,  the  amazing  486DX2-66 
or  anything  in  between— ZEOS  gives  you  the 
most  for  your  money.  So  go  ahead  and  give  us 
a  call. 

CALL  NOW  TOLL  FREE. 

800-423-5891 

Ordering  your  new  ZEOS  upgradable  system 
is  easy.  Simply  pick  up  the  phone  and  give  us 
a  call.  A  friendly  and  knowledgeable  ZEOS 
Systems  Consultant  is  ready  to  answer  any 
questions  you  may  have.  You're  going  to  love 
your  new  ZEOS  system.  Why  not  give  us  a  call 
right  now! 


Purchase  orders  from  Fortune  1000  companies,  governments  and  institutions 
subject  to  approval.  Leasing  programs  are  available.  All  prices  and  specifications 
are  subject  to  change  without  notice.  Please  call  to  confirm  pricing,  specifications 
and  warranty  details.  The  following  are  trademarks  of  their  respective  com 
panies:  ZEOS  (ZEOS  International.  Ltd.).  1992.  ZEOS  International,  Ltd., 530 5th 
Avenue  N.W..  St  fail,  MN  55112  USA.  ZEOS  is  a  publicly  traded  company  { NASDAQ 
symbol:  ZEOS).  U PG R8  P-PC  M-921 1A 


ZEOS  systems  feature  award 
y^.  winning  reliability 
K    V   and  support. 
K   Nine  times  PC 
i    Magazine's  Editors' 
4  Choice. 


'r 


Li  iffnfi  f  i  f  ftf  jf  fmtH 


The  on  board  SCSI  option  lets  you 
add  SCSI  I  or  II  devices  anytime. 
SCSI  hard  drives,  opticals  and  more 
are  easy  to  add. 


Eight  expansion 
slots  provide  you 
with  plenty  of 
room  to  add  to 
your  system  in 
the  future. 


Rck¥)ur  Power! 


ZEOS  Complete  System 
Package  #1 

■  Your  choice  of  CPU  with  upgrade 
options.  Our  Zero  Insertion  Force 
(ZIF)  upgrade  socket  makes  it  easy. 

■  2MB  of  high-speed  RAM 
expandable  to  64MB  on  board. 

■  85MB  high-speed  IDE  hard  drive 
with  built-in  cache. 

■  1.2MB  or  1.44MB  Teac"  FDD. 

■  ZEOS  14"  Hi-Res  mono  VGA 
monitor  with  1MB  high-speed 
VESA  Local  Bus  card. 

■  Eight  expansion  slots  including 
two  VESA  local  bus  slots. 

■  Two  serial  and  one 
parallel  port. 

■  Shadow  RAM/ 
EMS  support. 

■  Optional  SCSI 
port  (plug-in  chip) 
for  SCSI  I  &  II 
devices  including 
hard  drives,  tape 
drives,  optical 
disks  and  more. 

■  Upgradable  high-speed  cache 
options  of  128K  and  256K. 

■  Flash  BIOS  for  easy  BIOS  up- 
grades via  disk  or  modem. 

■  High-capacity  power  supply  with 
built-in  surge  suppression. 

■  Rugged  ZEOS  SpaceSaver  case 
with  seven  drive  bays  and  two 
cooling  fans  for  added  reliability. 

■  ZEOS  RS/101  key  tactile/click 
keyboard,  double  injection  key 
caps  with  Alps  keyswitches. 

■  Microsoft  DOS  Version  5.0. 

■  Includes  ZEOS  24-Hour-a-Day 
Toil-Free  Technical  Support, 
30-Day  Money-Back  Guaran- 
tee, Customer  Satisfaction 
Package. 


Incredible  ZEOS 
Package  #2 

We  take  package  #1  and  add  more 
memory,  a  bigger  drive,  both  flop- 
pies plus  Windows,  a  MS  Mouse  and 
your  choice  of  two  Lotus  Windows 
software  applications,  free! 

■  Your  choice  of  upgradable  CPU. 

■  4MB  of  RAM  expandable  to  a 
system  total  of  64MB. 

■  Our  130MB  high-speed  IDE  hard 
drive  with  built-in  cache. 


PACKAGES  1.  3  &  4  INCLUDE  LOTUS  BUNDLE! 


Pkg.#1    Pkg.  #2   Pkg.  #3   Pkg.  #4 


486SX  25 

$1395 

$1995 

$2295 

$2895 

486SX  33 

$1595 

$2195 

$2495 

$3095 

486DX  33 

$1795 

$2395 

$2695 

$3295 

486DX2-50 

$1995 

$2595 

$2895 

$3495 

486DX2-66 

$2195 

$2795 

$3095 

$3695 

Add  $149  for  128K  or  $298 for 256K  cache. 

m  Both  1.2MB  and  1.44MB  Teac* 
floppy  drives. 

■  ZEOS  14"  Hi-Res  1024x768  non- 
interlaced VGA  color  monitor 
with  1MB  high-speed  VESA  Local 
Bus  card. 

■  Microsoft  DOS,  Windows  and  a 
genuine  MS  Mouse,  your  choice 
of  two  out  of  three  Lotus  applica- 
tions for  Windows:  Lotus  1-2-3 
for  Windows,  Ami  Pro,  and  Free- 
lance Graphics. 

ORDER  NOW  TOLL  FREE 

800-423-5891 

Fax  Orders:  612-633-1325 
Open  24  Hours  a  Day 
365  Days  a  Yeari 


Incredible  ZEOS 
Package  #3 

With  Package  #3  we  add  even  more 
memory,  a  larger  drive  and  even 
more  savings. 

■  Pick  the  CPU  power  you  want. 

■  8MB  of  RAM  expandable  to  64. 

■  A  full  245MB  high-speed  IDE 
hard  drive  with  built-in  cache. 

■  Both  1.2  and  1.44  Teacs. 

■  ZEOS  14"  Hi-Res  1024x768  non- 
interlaced VGA  color  monitor  with 

1MB  high-speed  VESA 
Local  Bus  card. 

■  Microsoft  DOS,  Win- 
dows and  a  genuine  MS 
Mouse,  your  choice  of 
two  out  of  three  Lotus 
applications  for  Win- 
dows: Lotus  1-2-3  for 
Windows,  Ami  Pro,  and 
Freelance  Graphics. 

The  Ultimate! 
ZEOS  Package  #4 

There's  not  another 
system  like  it  anywhere! 
Memory  goes  to  16MB,  your  drive 
up  to  340  Megabytes.  No-body  can 
touch  it.  This  baby's  hot! 

■  Go  with  whichever  CPU  you 
choose.  We  recommend  at  least 
the  50  if  not  the  66MHz  with  all 
this  power! 

■  16  full  megabytes  of  blazing  RAM. 

■  Our  screaming  340MB  IDE  HDD. 

■  Both  Teac"  floppies. 

■  ZEOS  14"  Hi-Res  1024x768  non- 
interlaced VGA  color  monitor 
with  1MB  high-speed  VESA  Local 
Bus  card. 

■  Microsoft  DOS,  Windows  and  a 
genuine  MS  Mouse,  your  choice 
of  two  out  of  three  Lotus  applica- 
tions for  Windows:  Lotus  1-2-3 
for  Windows,  Ami  Pro,  and  Free- 
lance Graphics. 


Co 


Fast  36-bit  memory  SIMMS  pro- 
vide you  with  optimum  flexibility 
supporting  up  to  64  megabytes  on 
the  motherboard. 


ZEOS  gives 
you  two  local 
bus  slots  de- 
signed to  the 
VESA  standard, 
capable  of  local 
bus  mastering. 


ZEOS  systems  carry 
the  most  demanding 
safety  listings  includ- 
ing the  Underwriters 
Laboratories  (UL) 
listing  on  the  entire 
system. 


Get  66MHz  Power. 


It  starts  with  the  desire  to 
own  one  of  the  fastest  PCs  in 
the  world.  It's  a  thirst  to  have 
the  very  best  money  can  buy. 
But  there  is  always  the  ques- 
tion of  money.  How  much  for 
how  much? 


Now! 


MORE  POWER. 
FOR  LESS  MONEY. 

From  ZEOS  you 
get  more  for  less, 
absolutely.  If  power, 
capacity,  speed  and 
upgradability  are  what  you're 
after,  the  ZEOS  66MHz  '486  is 
the  one  for  you.  We've  put  together 
some  incredible  new  money- 
saving  system  packages  for  you. 
Take  a  look. 

Right  now  you  can  get  into  the 
ZEOS  '486  66MHz  for  as  little 
as  $2195.  And  power  users  can 
step  right  up  to  even  more  savings. 
With  standard  packages  featuring 
up  to  16  megabytes  of  memory 
and  drives  to  340  megabytes. 
Plus,  ZEOS  offers  more  options 
than  probably  anyone  else  in 
the  business. 

You  can  use  any  of  our  pack- 
age platforms  as  launch  points  for 
more  power  than  has  ever  existed 
in  a  PC  before.  Whatever  your 
requirements  are,  throw  them 
at  us.  Youll  come  away  with  your 
dream  system,  loaded  for  bear. 
Drives  by  the  gigabyte,  monitors 


Only  $2195! 


to  21",  power  servers  like 
no  others. 

ZEOS  EXTRAS  FOR  YOU. 
NO  EXTRA  CHARGE. 

In  all  the  excitement,  don't 
forget  that  you're  getting  one 
of  the  most  advanced 
and  fully  featured 
PCs  in  the  world. 
The  incredible  new 
ZEOS  system  board 
is  just  for  starters. 
Because  at  no 
additional  charge  you're  also  get- 
ting extras  like  your  choice  of 
two  of  three  great  Windows 
applications:  Lotus  1-2-3  for 
Windows,  Ami  Pro  and  Freelance 
Graphics  with  any 
ZEOS  Windows 
system.  And  every 
system  comes 
standard  with 
built-in  surge  sup- 
pression, two  cool- 
ing fans,  our  rugged 
seven-bay  case, 
and  the  best  24- 
Hour  Support 
package  in  the  industry. 

So  for  incredible  '486  66MHz 
power,  complete  compatibility 
plus  award- winning  reliability 
and  support— give  us  a  call.  You're 
going  to  be  very  satisfied.  And 
that's  a  guarantee!  Call  now  toll 
free:  800-423-5891. 


Consider  the 
Vertical  Option. 
We  can  build  your 
new  upgradable 
system  in  our  right 
bay  vertical  case. 
It  amies  complete 
with  our  high 
capacity  power 
supply  and  two 
cooling  fans. 
Add  only  $95. 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold  snp-sh«t 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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Follow  instructions  on  the  other  side 


Pick  your  power! 
486SX-25  thru  the 
486DX2-66.  And  up- 
grading is  easy  with 
our  Zero  Insertion 
Force  (ZIF)  socket. 
Note  the  extra  row  of 
pins  for  the  future 
OverDrive™  CPU 
based  on  Intel's  P5 
technology. 


When  you  buy  any  ZEOS 
Windows  system  you  can 
choose  2  of  3  Windows 
applications:  Lotus  1-2-3 
for  Windows,  Ami  Pro 
and  Freelance  Graphics 
for  Windows! 
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NewZBOSPCs! 

You  simply  get  more.  For  less.  When  everyone 
else  started  cutting  prices  by  giving  less,  ZEOS 
had  a  better  idea— Use  the  very  latest  technology 
to  design  an  entirely  new  line  of  high  perfor- 
mance upgradables  that  allow  us  to  charge  less 
while  giving  more.  You're  going  to  love  it! 

Because  now  these  new  ZEOS  systems  give 
you  more  of  everything  you're  looking  for. 
Speed,  reliability,  compatibility,  24-Hour  Support 
and  more.  Plus,  the  ultimate  in  upgradability! 
No  one  else  has  anything  like  it,  at  any  price. 
You'll  be  amazed. 

More  Features.  Greater  Pe 


Your  new  ZEOS  up- 
gradable system  leaves 
everybody  else  in  the  dust. 
Just  run  the  benchmarks 
and  the  others  turn  green 
with  envy.  But  we  don't  just 
stop  with  PCs  that  are  among  the  fastest  in 
the  world. 

By  using  the  very  latest  in  486  chip  set  tech- 
nology we  have  been  able  to  incorporate  more 
new  features  than  ever  before. 

TWO  VESA  STANDARD  LOCAL  BUS  SLOTS. 

While  the  others  are  talking  about  local  bus, 
often  creating  their  own  non-standard  solutions, 
ZEOS  gives  you  a  VESA  future.  As  a  working 
member  of  the  VESA  Standards  Committee, 
ZEOS  has  incorporated  two  slots  conforming 
to  the  recently  established  VESA  standard. 


ZEOS.  THE  UPGRADABLE  EXPERTS. 

Nobody  knows  upgradability  better  than 
ZEOS.  After  all,  ZEOS  was  one  of  the  first  to 
introduce  truly  high  performance  upgradable 
PCs.  Now  using  the  latest  in  high  integration 
technology  we've  made  a  good  thing  even  better, 
right  up  to  the  486DX2-66  and  beyond. 

How  far  beyond? 

Try  the  future  OverDrive'"  processor  based  on 
Intel's  P5  technology!  Start  today  with  the  '486 
CPU  of  your  choice.  Select  between  the  486SX-25 
or  33,  the  486DX-33,  the  486DX2-50  or  the  486- 
DX2-66.  Then,  in  1993,  youH  be  able  to  add  the 
new  super  processor  (youll  note  the  extra  row  of 

Lower  Prices. 

slots.  Mention  your  new  system  has 
pins  around  each  side  of  your  CPU  upgrade  socket,     FLASH  BIOS  for  easy  BIOS  upgrades  via  disk 
that's  what  they're  for).  Maximum  power  today  and     or  modem.  Also  mention  your  true  80486  VLSI 
tomorrow.  When  we  talk  power  we're  talking  speed.     chip  set  with  burst  mode  memory  support,  talk 


What  does  this  mean  to  you? 

Unparalleled  VESA  local  bus  performance! 
We've  taken  one  of  your  two  VESA  local  bus 
slots  (which  can  also  be  used  for  standard  16- 
bit  cards  if  you  wish)  and  added  a  screaming 
local  bus  video  card.  Windows  has  never  moved 
so  fast!  And  with  our  bus  mastering  capability,  a 
second  local  bus  card  can  be  added  in  the  future 
as  well.  ZEOS  gives  you  more  performance 
options  than  anyone  else.  Take  a  closer  look! 

PEAK  PERFORMANCE. 
A  ZEOS  STANDARD. 

With  ZEOS,  performance  enhancements  are 
standard.  If  you  have  a  technical  bent  youll 
love  reading  about  them.  If  you're  a 
typical  user,  just  tell  your  friends  your 
new  ZEOS  system  has  these  things. 
They'll  be  impressed.  Like  what? 

Tell  them  about  the  upgradability  and 
VESA  standard  local  bus  mastering 


Co 


486SX  25  $2295 
486DX-33C  $2844 
486DX2-50C  $3044 

Upgradable  CPU  featuring 
our  Zero  Insertion  Force 
(ZIF)  upgrade  socket  makes 
it  easy  in  the  future. 
486DX  33C  and  486DX 2 
50C  feature  our  128K 
SRAM  cache. 
8MB  of  high-speed  RAM. 

245MB  high-speed  IDE  hard 
drive  with  built-in  cache. 

1.2MB  and  1.44MB  Teac* 
floppy  drives. 
ZEOS  14   Hi-Res  1024x768 
non-interlaced  VGA  color 
monitor  with  1MB  high- 
speed VESA  standard  Local 
Bus  Video  adaptor. 
Eight  expansion  slots  in- 
cluding two  VESA  standard 
local  bus  slots. 
Two  serial  and  one  parallel 
port. 

Shadow  RAM  and 
EMS  support. 

Flash  ROM  BIOS. 
High-capacity  power 
supply  with  built-in 
surge  suppression. 
Rugged  ZEOS  SpaceSaver 
case,  seven  bays,  and  two 
cooling  fans  for  added 
reliability,  expandability 
and  component  life. 

■  ZEOS  RS/ 10 1-key  keyboard. 
1  Microsoft  DOS,  Windows 

and  a  genuine  MS  Mouse, 
your  choice  of  two  out  of 
three  Lotus  applications 
for  Windows:  Lotus  1-2-3 
for  Windows,  Ami  Pro,  and 
Freelance  Graphics. 

■  Includes  ZEOS  24-Hour- 
a-Day  Toll-Free  Technical 
Support,  30-Day  Money  Back 
Guarantee  and  Customer 
Satisfaction  Package. 

ORDER  NOW  TOLL  FREE 

800-423-5891 

Fax  Orders:  612-633-1325 
Government:  800-245-2449 
TDD  Orders:  800-228-5389 
Outside  U.S.  and  Canada: 

612-633-6131 
MasterCard,  VISA,  Am  Exp, 
Discover,  Z-Card,  COD  and 
Leasing  programs. 
Open  24  Hours  a  Day, 
365  Days  a  Year! 


Gomputers 

We  Can  ShipYnir  OrderToday! 


RIGHT  NOW. 
GUARANTEED!* 

In  a  hurry 
for  your  new 
system?  We 
can  ship  your 
choice  of  these  hot  new  ZEOS 
'486s  today!  They're  our  most 
popular  configurations. 

Here's  how  it  works.  We  have 
these  incredible  ZEOS  '486 
color  VGA  systems  pre-built 
and  ready  to  ship.  While  sup- 
plies last,  we  will  ship  any  of 
these  systems  to  you  the  day 
you  order  subject  to  these 
conditions: 

1 .  Your  order  must  be  received 
by  1PM  Central  Time  M-F. 

2.  Credit  Cards  are  subject  to 
authorization. 

3.  Orders  must  be  for  ZEOS 
'486  systems  configured 
as  shown  here.  Any  other 
systems  or  upgrades  are 
custom-built  and  will  take 
slightly  longer. 

*OUR  GUARANTEE  TO  YOU: 

If  we  accept  your  order  for 
immediate  shipment  and  fail 

Purchase  orders  from  hirtune  1000  companies,  governments  and  institutions  subject  to  approval, 
programs  available  All  prices  and  specifications  subject  to  change  without  notice.  Please  call  to  confirm 
specification  and  warranty  details.  The  following  are  trademarks  of  their  respective  corporations  Microsoft, 
MS  DOS  and  Windows  of  Microsoft  Corporation;  ZEOS.  Computers  Now!,  SpaceSaver,  SuperCase  and 
Z  Card  of  ZEOS  International  Lid  c  1992  ZEOS  International  Ltd.  530  Slh  Avenue.  NW.  St.  Paul. 
MN  55112  USA.  ZEOS  >  a  publicly  traded  company.  NASDAQ  symbol:  ZEOS  Lotus  is  a  registered  trade 
mark  of  Lotus  Development  Corporation.  Aim  Pro  is  a  trade 

mark  of  Samna  Corporation,  a  wholly-owned  subsidiary  of  ^^^^^^^^^^^^^ 
L«iar>rvelcicme«CornonfMi.  UPCR8P  PCM  9211A 

OJC-VT-TTXT-X-'T-T-'X 

Orde  151  on  reader  service  card. 


to  ship  your  system  under  the 
conditions  outlined,  we  will 
ship  at  our  expense  as  soon  as 
it  is  ready. 

This  offer  is  good  only  as 
long  as  these  pre-built  systems 
remain  in  stock;  please  give 
us  a  call  to  verify  availability. 
This  offer  does  not  apply 
to  other  ZEOS  systems  or 
custom  configurations. 

IMMEDIATE  SHIPMENT  IS 
ONLY  PART  OF  THE  STORY. 

These  are  not  just  any 
computer  systems.  They're 
the  high-performance,  high- 
quality  ZEOS  systems.  Pack- 
ing all  the  ZEOS  value  that 
has  won  PC  Magazine  Editors' 
Choice— nine  times! 

So  why  not  give  us  a  call 
right  now.  If  we  hear  from 
you  by  1:00  this  afternoon, 
well  get  your  new  system 
on  the 
way  to 
you  today! 
Call  now 
Toll  Free, 
800-423- 
5891. 


A.  YOUR  PERSONAL  INFORMATION 

Please  complete  all  appropriate  sections,  providing  at  least  two  years  residence  and  employment  history  THIS  IS  NOT  A 
CREDIT  A  GREEMENT!  One  will  be  sent  to  you  upon  autborizat  i<  >n  <  if  an  account  I  This  form  must  be  signed  to  process 
your  application.)  All  financed  purchases  are  subject  to  credit  approval.  If  you  have  any  credit  questions,  please  call 
800421S942forassistance.  Thank  you! 


Name  . 


Previous  Address. 


Home  Phone 

Soc.  Sec.  No. . 

Address  

City  


City. 


State 


-Zip. 


_Dateof  Birth. 


.  /   Employer . 


.  Since  ?(Mo./Yr.)_ 


.Apt 


Monthly 
Gross  Salary  S  . 


Davtime 
.Bus.  Phone!  L 


-Zip. 


Since'lMo  /Yn  . 


,  DBuy  DRent  Dothrr. 


Previous  Employer  _ 
Occupation  


.From. 


A  married  person  may  apply  for  individual  credit  1  am  applying  for 
(please  check  appropriate  box): 

□  JOLNTCKEDtfwith  another  person  Compleieentneapplicatini 

□  INDIVIDUAL  CREDIT  but  rely  on  income  or  assets  of  another 
person  as  a  basis  for  repaying  the  credit  requested.  Complete 
entire  application. 

□  INDIVIDl  AL  CREDIT.  Do  not  complete  sectionC." 

"  If  you  are  a  married  Wisconsin  applicant .  you  must  provide  your 
spouse*s  infcrmatkti  as  indicated,  even  though  your  spouse  may 
not  be  signing  the  contract . 

NOTICE  TO  WISCONSIN  APPI JCANTS: 

YOU  MUST  DISCLOSE  YOUR  MARITAL  STATUS: 

□  married  □  unmarried  □  legally  separated 


Income  from  alimony,  child  support  or  separate  maintenance 
payments  need  not  be  disclosed  if  you  do  not  wish  to  haw  it 
cmsidered  as  basis  for  repaying  this  iWigation 


Additional  Mmthly  Income  S  . 


.  Source:. 


Name*  Address  ti  Nearest  Relative**  Living  With  Yew  . 


Relat  kinship  _ 


B.  CREDIT  INFORMATION 

PLEASE  TELL  US  IF  YtiU  ILWE  A: 

Checking  Account  □  Yes  □  No 
Savings  Account        D  Y'es  □  No 

Y/N  How  Many?  Y/N   How  Many1 


C.  JOINT  APPLICANT  INFORMATION 


Jnuit  Applicant's  Name_ 


Bank  Loan   


VISA   


MasterCard  . 

Finance 

Company 

Loan 


Dept  Store 
Charge  Card 

Credit  Union 
Account 

Other  Major 
Charge  Cards 


Address 

Apt 

Citv 

State  Zip 

Ihte  ti  Residence 

Home  Phone)  1 

(Mo  A'r.) 

Joint  Applicant's 

Emnlover 

Since'lMo/Yr.l 

Bus  Phone  (  1 

Monthly  Oniss  Salary  S 

CUSTOMER  AUTHORIZATION 

I  authorize  ZEOS  International,  Ltd.  or  its  assignees  to  investigate  credit  records  and  to  report  my  performance  hereunder 
to  credit  agencies.  I  hereby  certify  that  the  following  information  is  furntshed  to  you  for  the  purpose  of  obtaining  credit  and 
is  true  and  correct  ti  i  the  best  i  if  my  knowledge  and  belief 


Applicant's  Signature. 


.  Date. 


Joint  Applicant's  Signature . 


.  Date. 


for  MARRIED  WISCONSIN  APPLICANTS  l  k.-i.  *  ;«iur  that  tftatbBptfaodMCribai  (i.-r.-m  bMtn  kttumd  intiif  tens)  d  mj 
marriage  or  family. 


Buyer's  Signature  . 


.  Date . 


There  are  costs  associated  with  the  use  of  this  credit  card  To  obtain  more  information  about  these  costs,  call  us  at  80M21-8942 

or  6126350613  or  write  to  ZEOS.  ZCard  Processing  Center.  5305th  Avenue  N.W.St.  Paul.  MN  55112. 

N  Y-A  cwsumer  credit  report  may  be  requested  in  connection  with  this  application  or  in  connection  with  updates,  renewals  or 

extensions  uf  any  credit  granted  as  a  resuh  of  this  application  If  I  subsequently  ask  for  this  information.  I  will  be  informed 

whether  or  not  such  a  report  was  requested  and.  if  so.  the  name  and  address  of  the  agency  that  furnished  the  report 
OH-The  Ohio  laws  against  discrimination  require  that  all  creditors  make  credit  equally  available  to  all  creditworthy  customers  and 

that  credit  reporting  agencies  maintain  separate  credit  histories  on  each  individual  upon  request.  The  Ohio  Civil  Rights 

Commission  administers  compliance  with  this  law 
■Financing  not  avaiLible  in  Alaska,  Hawaii  or  outside  the  continental  U.S.  ZCDJT-PCM  -92 1110 

Z-CARD  PRIORITY  APPLICATION  FAX  NUMBER:  612-633-7507 


Apply 

for  your 
own 

ZCard 


leans 


Y0U*NAI1E 


EXP 


Here's  another  great  reason 
to  buy  a  ZEOS  system:  the 
Z-CarcT!  The  Z-Card  works 
just  like  a  MasterCard  or 
VISA  -so  you  can  charge  your 
ZEOS  purchases  and  pay  in 
easy  monthly  installments. 
And  since  no  down  payment 
is  required,  it  makes  buying 
your  new  ZEOS  system  easier 
than  ever! 

You  can  apply  for  your 
very  own  Z-Card  and  low, 
low  monthly  payments  right 
now.  Simply  fill  out  this 
application  and  fax  it  to 
612-633-7507.  Or  mail  it  to 
ZEOS  International,  Z-Card 
Processing  Center,  530  5th 
Ave.NW.St.  Paul,  MN  55112. 
We'll  contact  you  as  soon  as 
your  credit  line  is  established, 
usually  within  24  hours  of 
receipt.  Apply  today! 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


INTRO] 


Games 


Launch  your favorite 
applications,  with  a 
click  of  your  mouse. 


^  FAXit 


Click  for  immediate 
access  to  applications  in 
the  Windows  Program 
Groups. 


9 


Instantly  change  the 
default  printer,  recon- 
figure existing  ones,  and 
drag  and  drop  documents 
to  print. 


Backup  Quicken       ^  Excel  4.0      ^Stanford      ^  Grammatik  5  Sound 

TiiT 


IL*JzJAJ 


FAXit         HF ' 

Lasei  Jet 


4-  + 


Q7/W92  IgCASlgLPTI: 


Actual  Size 


Mon  t  tor  and  control 
memory  and  system 
resources  with  the 
Resource  Gauge. 


Instantly  switch  between 

 |  complete  screen  setups  in 

up  to  9 full-screen  views 
in  just  one  step. 


Co, 


)UCING 


D 


MA 


Mention  the  word  "fast,"  and 
Windows  users  get  a  wild  look  in 
their  eyes.  Why?  Because  they 
have  a  need.  A  need  for  speed. 
Well,  here's  a  little  something  that 
satisfies  those  cravings:  Introduc- 
ing Dashboard:"  The  fastest  way  to 
work  in  Windows.™ 

Dashboard  is  the  convenient 
push-button  utility  panel  that 
makes  quick  work  of  complicated 
operations  in  Microsoft  Windows? 
Zip  into  your  favorite  applica- 


tions with  a  click.  Switch 
between  different  full- 
screen views  of  applica- 
tions in  one  step.  Instant  - 
ly  change  the  printer 
default,  or  drag  and  drop 
documents  to  print. . . 
never  has  so  much  speed  and 
convenience  been  packed  into  so 
little  screen  and  disk  space. 
Everything,  even  a  clock  with 
alarms,  and  a  "fuel"  gauge  to 
monitor  your  memory  usage,  is 


instantly  accessible. 
Whenever  you  feel 
the  urge. 

So  the  next  time 
you  get  that  uncontrol- 
lable craving,  you'll 
know  what  to  do.  Grab 
hold  of  the  world's 
fastest  push-button  utility  panel, 
Dashboard  For  Windows.  And 
get  all  the  speed  you  need. 

See  your  dealer  or  call 
1-800-554-1305  Ext.  801  P. 


The  Fastest  Way  To  Work  In  Windows'" 


HEWLETT 


C  1992  Hewlett-Packard  Fax  inquiries  4(W-720-35fili  Dashboard  and  The  Fastest  Way  To  Work  In  Windows  are  trademarks  of  Hewlett-Packard  Company. 


PACKARD  Microsoft  Windows  is  a  registered  trademark  of  Microsoft  Corp. 


CIRCLE  262  ON  READER  SERVICE  CARD 


Backup  so  Simple, 


Introducing  Jumbo  Trakker,,  Printer  Port  Tape  Backup. 


Now,  hacking  up  your 
~         computer  is  easier  than  ever. 
Simply  unpack  Trakker  and 
connect  it  to  your 
computer's  parallel  printer 
port.  Thats  it.  No 
installation,  no  switches,  no  floppy  disk 
shuffle.  This  is  tape  backup  thats  ready  to  go. 
And  it  goes  anywhere.  Trakker  is  light  ;ind 
compact,  the  ideal  solution  tor  hacking  up 
notehooks  and  laptops.  And  it  goes  fast. 


Trakker  250  hoasts  a  data  transfer  rate  of  up  to 
8  MB/min. ,  easily  the  fastest  in  its  class.  At 
$448,  Trakker  120  is  the  price  leader  as  well. 

Choose  either  Trakker  1 20  ( 1 20  MB  with 
data  compression)  or  Trakker  250  (250  MB 
with  data  compression).  Both  offer  QIC 
Industry  Standard  Recording  Format,  as  well 
as  Novell  and  LANtastic  certification. 

For  more  information,  please  call 
1-800-451-0897 
ext.  1 65  1  today. 


Traldcer 


Printer  Port  Tape  Backup 


rtimsfri  fillr  UMtit:  rnlkim  Cil pnrulU  l  fwrl  Mim  tttiltt  iitnrrklKr  »<»'</  xr/kirulrh    • '  /W?  ("n/twrnAi  Wrwnr,  \         .  tuny*  UJ  Alt  ojfAl*  rr\rr\rtl 
Jmitlk'  fntiif  until MmmAi  MM  trtulettittrk*  tit  Vtk%mgtn  *trmn/\  Sturm*.  /"<  All  tultr'  Ifmlrmtiri*  urr  fuifirnv  uflhrir  mpetlnr  it, 
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First  Looks 


HANDS-ON  EVALUATIONS  OF  THE  NEWEST  SHIPPING  PRODUCTS 


Personal  Finance 


Quicken  6.0  Adds  Electronic 
Credit  Card  Statements 


BY  BILL  HOWARD 


After  eight  years  and  five  previ- 
ous versions,  you'd  think  Intuit 
would  have  run 
out  of  enhance- 
ments to  add  to 
Quicken,  its  best- 
selling  $69.95  per- 
sonal finance  pro- 
gram. Not  so.  In 
fact.  Intuit  lists 
more  than  100 
new  features  for 
Version  6.0.  In 
truth,  that  works 
out  to  about  a 
dozen  significant 
enhancements, 
but   there's  no 


Charge,  a  no-fee  regular  or  gold 
VISA  card  option  that  reports 
back  to  Quicken  each  month's 
credit  card  charges,  categorized. 


EXPENSE  GRAPH:  Where  your  money  goes. 


doubt  that 
Quicken  keeps  getting  better. 

Quicken  for  Windows  2.0, 
also  $69.95.  was  to  follow  DOS 
Quicken  6.0  by  a  month,  ship- 
ping in  early  October.  The  pro- 
grams will  use  the  same  data  file 
format  and  will  be  closely 
matched  on  features. 

Quicken  6.0's  most  publi- 
cized new  feature  is  Intelli- 


on-disk.  or  by  modem.  You  still 
get  the  usual  monthly  paper 
statement. 

The  categorization  is  gener- 


ally quite  accurate.  If  you  al- 
ready have  a  category  listed  for  a 
merchant  because  you  write  pa- 
per checks  as  well.  Quicken  uses 
that;  otherwise  it  uses  a  standard 
code  the  merchant  provides  to 
VISA.  The  few  glitches  encoun- 
tered in  five  months  of  testing 
IntelliCharge  were  mostly  mi- 
nor. Charges  at  a  local  liquor 
store  were  reported  back  as  "le- 
gal &  professional  fees."  (Intuit 
suggested  the  merchant  may 
have  inadvertently  misreported 
his  business  classification  to 
VISA.)  A  VISA  application 
comes  in  each  box. 

The  card  is  issued  through 
Primerica  Bank  and  carries  a 
rate  of  8.75  percentage  points 
over  prime,  or  about  15  percent 
(currently).  While  the  card  is 
free,  the  optional  monthly  state- 


ments cost  $3,  delivered  via  mo- 
dem, or  $4.50  on-disk.  To  entice 
you,  the  first  six  months  are  free. 
The  card  doesn't  offer  frequent- 
flyer  bonus  mileage  points.  In- 
tuit said  most  credit  card  users 
don't  generate  enough  charges 
for  airline  miles  to  make  a  dif- 
ference. It  takes  $20,000  to 
$30,000  worth  of  purchases  to 
earn  one  free  round-trip  domes- 
tic ticket,  or  five  to  ten  years  of 
charges  for  the  average  credit 
card  user.  However,  because 
banks'  best  customers  are  the 
ones  who  charge  the  most.  In- 
tuit says  it's  pursuing  a  future 
airline  tie-in. 

Quicken's  other  major  new 
feature  is  the  ability  to  produce 
summary  graphs  of  your  in- 
come, expenses,  and  budget. 
The  charts  aren't  much  more  so- 
phisticated than  Lotus's  1-2-3 
graphs  of  a  decade  ago,  but 
they're  quite  handy  and  only  a 
few  keystrokes  away.  You  can 
generate  35  chart  types. 

One  of  the  new  features, 
called  QuickFill,  automatically 
•  Continues  on  page  40 


■  Portable  PCs 

Toshiba  Joins  Low  Price  Fray  With 
Three  New  Notebooks 


IN  FIRST  LOOKS 


XTree  for  Windows  38 

Paradox  4.0  39 

MapExtra  44 

Sony  f'ortahle  46 

CD-ROM  Player 

Prima  liase  48 

The  Datum  Cube  48 

Mpc  Organizer  49 

PrimeType  49 

Perform  Pro  Plus  50 

Multimedia  Make 

Your  Point  52 

Media  Blitz  52 

HP  Dashboard  53 

Microsoft  Schedule*  56 


BY  CHRISTOPHER  BARR 

Toshiba's  new  Satellite  series  of 
portable  systems  boldly  goes 
where  no  Toshiba  notebooks 
have  gone  before:  into  the  bur- 
geoning value-priced  market. 
The  three  notebooks,  which 
start  at  $1,799  for  the  basic 
T1850  and  range  up  to  $3,299  for 
the  color  T1850C,  will  vie  for 
shelf  space  and  mind  share 
against  low-cost  rivals  such  as 
Compaq's  $1,699  Contura  and 
Dell's  wide-ranging  Dimension 
series. 

Though  the  systems  feature 


a  new,  more  rounded  case  de- 
sign, the  three  notebooks  in 
the  Satellite  Series  are  a  small 
step  rather  than  a  giant  leap  in 
new  technology.  Toshiba  is 
staying  with  tried-and-true 
386SX  processors  rather  than 
going  with  the  386SL  or  486  pro- 
cessors used  in  its  higher-end 
3300SL  and  4400SX  notebooks. 
The  color  Tl 850C  has  a  passive- 
matrix  LCD  panel  instead  of  a 
more  expensive  active-matrix 
TFT  (thin-film  transistor)  dis- 
play, and  the  batteries  are  nickel 
cadmium,  not  nickel  hydride. 
But  who  can  argue  with  the 


NEW  SHAPE:  The  $3,299  T1850C. 

notion  of  buying  an  affordable 
Toshiba?  The  $1,799  T1800  is 
built  around  a  20-MHz  386SX 
with  a  60MB  Conner  hard  disk 
and  2MB  of  RAM.  expandable 
to  10MB.  It  weighs  6.8  pounds, 
is  of  average  size  (though  a  little 
taller  and  heavier  than  the 
Contura).  and  doesn't  present 
the  kind  of  options  that  many 
•  Continues  on  page  42 
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Windows  Utilities 


XTree  for  Windows:  Popular 
File  Manager  Gets  GUI 


BY  BARRY  SIMON 


XTree  Gold  users  who  switched 
to  Microsoft  Windows  have 
been  waiting  patiently  for  this 
popular  file  manager  to  make 
the  switch  too.  The  wait  is  over. 
XTree  for  Windows  ($99)  is  one 
slick  utility. 

Multiple  directory/tree  win- 
dows, drag-and-drop,  destina- 
tion pointing,  and  a  natural  ap- 
proach to  manipulating  files 
compressed  with  PKZIP  are 
among  the  features  that  make 
this  product  special.  It  also  in- 
cludes a  program  called  XTree 
Link,  which  is  similar  to 
LapLink  and  to  the  transfer  pro- 
gram included  with  some  OEM 
versions  of  DOS  5.0. 

The  central  object  that  gives 


FILE  WISDOM:  XTree  for  Windows  gives  you 
three  views  of  your  files. 


you  more  control  than  any  other 
file  manager  is  the  tree  window. 
As  in  other  programs,  you  can 
set  up  the  window  to  display  a 
single  drive,  but  XTree  also 
gives  you  the  ability  to  display 
all  drives,  all  local  drives,  any 
subset  of  drives,  or  even  a  single 
branch  of  a  tree. 

Associated  with  each  tree 
window  is  a  directory  window 
that  you  can  set  to  change  the 
display  as  you  move  along 
through  the  tree.  You  can  also 
open  a  directory  or  a  combined 
directory  window  that  can  show 


several  directories  all  at  the 
same  time. 

XTree  for  Windows  lets  you 
copy  or  move  files  or  whole  tree 
branches  by  dragging  and  drop- 
ping them  on  the  destination  in 
either  a  tree  or  directory  win- 
dow. You  can  also  select  the 
files  and  click  on  the  button  bar 
to  bring  up  a  dialog.  Here,  you 
type  in  the  destination  dialog  or 
use  the  mouse  to  point  to  the 
destination  in  a  tree  or  directory 
window. 

The  program  offers  two  se- 
lection methods:  the  standard 
Windows  method  where  a  mis- 
taken left  click  will  remove  a  se- 
lection you  so  laboriously  made, 
and  a  method  unique  to  XTree 
that  marks  files  with  a  check 
mark.  Once  a  file  is  marked,  it 
remains  marked 
until  you  explicitly 
unmark  it.  There 
should  be  a 
mouse  shortcut 
for  marking  so 
that  you  don't 
have  to  go  to  the 
menus  or  use  the 
awkward  Shift-M 
accelerator  key- 
stroke. 

You  can  select 
multiple  files  for 
dragging  and 
dropping  to  new 
locations  as  well  as  for  launch- 
ing. For  example,  select  a  group 
of  Word  for  Windows  files,  hit 
Enter,  and  you'll  load  all  the 
files  into  WinWord  at  once. 

Experienced  XTree  Gold  us- 
ers may  be  disappointed  by  one 
design  decision.  Among  the 
great  attractions  of  XTree  are 
the  single-keystroke  commands, 
such  as  "C"  for  copy.  While 
there  are  still  some  Ctrl-key 
shortcuts  (for  example.  Ctrl-C 
for  copy),  there  are  fewer  of 
them  than  in  XTree  Gold,  and 
they  all  use  the  Ctrl-key. 


NEW  FILE  VIEWERS 

XTree  for  Windows  comes  with 
a  wide  array  of  file  viewers:  over 
30  word  processor  formats,  the 
three  leading  spreadsheet  for- 
mats, dBASE  and  Paradox  for- 
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COPY  QUICK:  To  copy  a  file,  you  can  pick  the 
destination  by  pointing  to  it. 


mats,  and  13  graphics  viewers. 
The  .PCX  and  TIFF  viewers 
failed  on  24-bit  color  files.  In  in- 
formal testing,  the  viewers  were 
slower  than  those  in  The  Norton 
Desktop  for  Windows  by  about 
30  percent. 

XTree  for  Windows  handles 
compressed  files  in  the  .ZIP  for- 
mat especially  well.  It  uses  a 
metaphor  that  treats 
individual  .ZIP  files  as 
disk  drives.  They  can 
be  "mounted"  in  a  tree 
window,  and  once 
there,  you  add  to  the 
.ZIP  file  or  extract 
from  it  simply  by  drag- 
ging and  dropping  as  if 
you  were  copying  files. 
Moving  (copy,  fol- 
lowed by  deletion) 
doesn't  work  when  the 
target  is  a. ZIP  file. 

A  little-known  pro- 
perty of  the  .ZIP  for- 
mat is  its  support  for 
subdirectories  inside  a 
.ZIP  file.  XTree  for 
Windows'  implementa- 
tion will  make  this  fea- 
ture   more  popular. 


Lorn 


From  October  26 
through  October 
30.  you  can  go 
on-line  to 
discuss  XTree 
for  Windows 
with  Barry 
Simon  and 
XTree  Product 
Manager  Chris 
Williams.  Type 
GO  ZNT.EXEC 
from  any 
CompuServe 
prompt 


You  can  now  copy  a  whole  di- 
rectory structure  into  a  .ZIP  file 
for  archiving  purposes.  One  spe- 
cial feature  of  the  ZIP  handling 
is  that  the  viewers  work  inside 
.ZIP  files,  even  recursively  for 
ZIPs  within  ZIPs.  No  file  man- 
ager other  than  Lotus's  Magel- 
lan has  ever  done  this. 

Although  XTree  for  Win- 
dows is  a  pleasure  to  use,  it  has 
some  bothersome  drawbacks. 
At  the  top  of  the  list  is  its  inabil- 
ity to  go  directly  to  the  first 
file  or  directory  that  begins 
with  a  given  let- 
ter. Windows'  File 
Manager  lets  you 
hit  "S",  for  in- 
stance, and  go  di- 
rectly to  the  first 
file  that  begins 
with  "S."  An  even 
better  approach, 
which  The  Norton 
Desktop  for  Win- 
dows implements, 
lets  you  type  in 
several  letters  of 
the  filename. 
— Other  odd  lim- 
itations: You  can  save  the  cur- 
rent configuration  of  open  files 
and  directories,  but  you  can't 
save  multiple  configurations. 
And  although  you  can  search 
for  text  within  a  file,  you  can't 
search  within  a  group  of  files. 

XTree  Co.  has  produced  a 
Windows  file  manager  that  may 
give  it  the  market  dominance  it 
already  enjoys  on  the 
DOS  side.  The  only  se- 
rious competition  is 
Windows  File  Manager 
(which  is  good  enough 
for  many  users)  and 
The  Norton  Desktop 
for  Windows. 
•  List  price:  XTree  for 
Windows,  $99;  up- 
grade, $39.95.  Re- 
quires: 2MB  RAM, 
2.2MB  hard  disk  space, 
Microsoft  Windows  3.0 
or  later.  XTree  Co., 
4115  Broad  St.,  Bldg.  1, 
San  Luis  Obispo,  CA 
93401;  800-395-8733, 
805-541-0604;  fax,  805- 
541-4762. 

Circle  423  on  reader  service 
card 
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Paradox  4.0:  Snappy 
Speed  and  Interface 


BY  SAL  RICCIARDI 


With  Borland  International's 
release  of  Paradox,  Version  4.0 
($795),  nearly  all  aspects  of  the 
popular  database  manager  have 
undergone  an  overhaul.  While 
there  are  still  some  shortcom- 
ings, the  new  version  is  more 
modern  and  approachable  for 
end  users  and  more  capable  for 
developers. 

The  most  obvious  enhance- 
ment is  Paradox's  new  interface, 
which  is  similar  to  Borland's 
DOS-based  language  products 
and  to  Quattro  Pro.  You  can 
now  place  multiple,  resizable, 
overlapping  windows  on  the 
desktop  and  manipulate  them 
using  the  mouse  or  keyboard. 
The  old  Lotus-style  menu  sys- 
tem has  been  replaced  by  pull- 
down menus  and  dialog  boxes. 

Paradox  now  supports  ex- 
tended video  modes  such  as 
those  provided  by  Personics 
Ultravision,  letting  you  use  132- 
column  screen  modes  if  your 
system  can  handle  that.  If  you'd 


prefer  the  old-style  Paradox  in- 
terface, a  menu  option  and  a 
PAL  command  will  let  you 
switch  back.  While  the  interface 
is  more  attractive,  Borland 
missed  an  opportunity  to  make 
some  obvious  improvements. 
For  example,  when  opening  a 
table  or  script,  you  still 
cannot  traverse  your  di- 
rectory tree  to  look  for 
the  required  file. 

The  report  and  form 
designers  have  not  yet 
been  upgraded  to  sup- 
port the  mouse;  while 
your  design  will  appear  in 
a  movable  window,  you 
cannot  click  and  drag 
fields  the  way  you  might 
expect,  and  the  forms  de- 
signer does  not  support 
any  of  the  new  controls 
you  can  use  in  dialog 
boxes.  One  improvement  to  the 
report  designer  is  a  report  pre- 
view that  lets  you  route  report 
output  to  an  on-screen  window. 

Borland's  engineers  have 
made  several  changes  to  im- 


prove performance.  All  scripts 
are  now  precompiled  into  .SC2 
files  before  they  are  executed, 
making  interpretation  faster. 
Caching  and  network  algo- 
rithms are  improved,  and  Para- 
dox now  maintains  only  one 
.LCK  file  per  directory  on  a  net- 
work, so  it  now  makes  fewer 
calls  to  DOS  to  open  and  close 
.LCK  files,  which  saves  time. 

Paradox  4.0  supports  mul- 
tiple memo  fields — variable- 
length  text  fields  up  to  256MB, 
and  lets  you  view  or  edit  memos 
using  the  built-in  editor.  Also 
included  is  support  for  a  binary 

eport 


Benchmark  Tests:  Paradox  4.0 


Though  none  of  our  tests 
substantiate  Borland's  claim  that 
Paradox  4.0  is  ten  times  as  fast 
as  Paradox  3.5,  significant 
performance  gains  are  evident  in 
loading,  sorting,  and  indexing 
databases.  Results  for  the  top- 
performing  FoxPro  2.0  are 
included  for  comparison. 


These  single-user  tests  were 
performed  on  a  Compaq  Deskpro 
386/25M  with  8MB  RAM.  a  34QMB 
hard  disk,  and  Compaq  DOS  5  0 
Though  not  composed  of  a  typical 
mix  of  everyday  database 
operations,  the  tests  do  accurately 
predict  overall  performance. 


Minutes' seconds 

Load 

Index 

Sort 

10,000  -  record  file 

Paradox  3  5 

0313 

01  02 
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Paradox  4.0 

02  28 

00  23 

00:06 
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00  25 

00  07 

00:23 

100,000  -  record  file 

Paradox  3  5 

28  32 

1954 

09:31 

Paradox  4  0 

22  20 

02  43 

02:32 

FoxPro  2  0 
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Lower  scores  represent  better  performance 


let  vorfctnq  directory, 

NEW  LOOK:  Paradox  4.0,  a  new  user  interface, 
supports  multiple,  resizable  windows. 


large  object  field  that  lets  you 
store  any  type  of  binary  data 
such  as  graphics  images  or  even 
executable  files.  To  manipulate 
this  data  within  Paradox,  you 
must  supply  your  own  memo 
field  editor,  which  can  be 
hooked  into  Paradox. 

IMPROVED  PAL 

The  Paradox  Application  Lan- 
guage (PAL)  has  been  en- 
hanced with  new  commands  to 
support  the  new  user  interface. 
You  can  create  and  manipulate 
windows  and  pull-down  menus, 
and  you  can  watch  for,  trap,  and 
respond  to  mouse  or  keyboard 
events.  You  can  also  create  dia- 
log boxes  that  include  pick  lists, 
push  buttons,  radio  buttons, 
check  boxes,  text  edit  fields,  and 
slider  controls. 

There's  a  new  type  of  array 
called  a  dynamic  array.  Instead 
of  declaring  a  specific  size,  you 
grow  and  shrink  it  as  needed, 
and  you  address  its  elements  us- 
ing a  text  string  called  a  tag  in- 
stead of  the  traditional  numeric 


index.  Other  PAL  improve- 
ments include  language  support 
for  traversing  a  table  in  second- 
ary index  order,  support  for  the 
new  memo  field  types,  and  sup- 
port for  low-level  binary  file  I/O. 

The  improved  script  editor 
now  supports  basic  operations 
such  as  cut-and-paste  and 
search-and-replace.  You  can 
still  tell  Paradox  to  call  your  fa- 
vorite external  script  editor.  On 
the  downside,  PAL  still  lacks  a 
professional-quality  debugger. 

Paradox  now  uses  a  DPMI- 
compliant  memory  manager  in- 
stead of  the  VCPI-compatible 
version  in  the  prior  re- 
lease. This  lets  you  run 
Paradox  4.0,  now  a  pro- 
tected mode  application, 
within  Microsoft  Win- 
dows in  386  Enhanced 
mode. 

Multiuser  application 
developers  will  appreciate 
changes  made  to 
Paradox's  query  restart 
mechanism.  Designed  to 
ensure  the  integrity  of 
queries  and  reports,  it  de- 
tects any  change  that 
would  effect  the  results  of 
a  query-in-progress,  and  forces 
the  query  to  start  over. 

Paradox  4.0  is  backwards- 
compatible  with  Version  3.5,  so 
your  PAL  applications  should 
run  with  little  alteration.  How- 
ever. Paradox  4.0  does  not  share 
the  same  level  of  compatibility 
with  the  upcoming  Paradox  for 
Windows  ("Still  To  Come  From 
Borland:  Paradox  and  dBASE 
for  Windows,"  March  31. 1992). 
a  completely  new  product  that 
uses  a  new  language  called  Ob- 
ject-PAL.  Porting  applications 
to  Paradox  for  Windows  will  re- 
quire some  effort. 

Paradox  4.0  is  a  substantial 
improvement  over  3.5.  even  if  it 
seems  unfinished.  Paradox  users 
would  be  wise  to  upgrade. 
•List  price:  Paradox,  Version 
4.0,  $795,  upgrade  $199.95.  Re- 
quires: 1MB  RAM,  5MB  hard 
disk  space,  DOS  3.1  or  later. 
Borland  International  Inc.,  P.O. 
Box  660001,  1800  Green  Hills 
Rd.,  Scotts  Valley,  CA  95066; 
800-331-0877,  408-438-8400. 

Circle  42H  on  reader  service  card 
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Quicken 


CONTINUED  FROM  PAGE  37 

completes  transactions  once  you 
type  in  the  first  few  letters  of  the 
payee's  name:  type  "AM"  and 
QuickFill  offers  to  enter  your 
monthly  American  Express  pay- 
ment. There's  also  a  pop-up 
monthly  calendar. 

When  viewing  your  check- 
book register,  you  can  toggle  be- 
tween two-line  and  single-line 
views,  allowing  you  to  see  18 
transactions  per  screen  instead 
of  6.  The  rudimentary 
Quicken  loan  payments 
calculator,  which  auto- 
matically apportioned 
varying  principal  and  in- 
terest amounts  in  each 
month's  check  in  Version 
5.0.  now  allows  you  to  in- 
clude a  fixed  impound 
amount  as  well,  for  real 
estate  taxes. 

If  you're  using  the 
CheckFree  electronic 
payment  option,  you  can 
now  enter  fixed  monthly 
payments  (such  as  the  cable  TV 
bill)  once,  and  they'll  be  made 
automatically.  With  Version  6.0. 
you  can  also  send  and  receive 
electronic  mail  from  CheckFree 
if  you  have  a  question  about  a 
payment. 

In  a  bid  to  become  more  of 
an  all-purpose  financial  tool. 
Quicken  has  added  five  what-if 


financial  calculators:  loan,  in- 
vestment, retirement,  college, 
and  mortgage  refinancing. 
Quicken's  existing  portfolio 
management  is  strengthened 
with  the  ability  to  download  his- 
torical stock  prices  via  the 
Prodigy  on-line  service. 

THE  BEST  GETS  BETTER 

Quicken  works  like  a  paper 
checkbook.  To  write  a  check, 
you  fill  out  a  form  that  looks  like 
a  paper  check,  and  the  check 
register  looks  like  a  paper  regis- 
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REGISTER:  Quicken  looks  like  a  checkbook 


ter.  The  program  can  memorize 
repetitive  payments  for  instant 
recall,  and  you  can  categorize  in- 
come and  expenses  in  order  to 
get  summary  reports  of  where 
your  money  goes. 

Quicken  5.0  was  the  best  per- 
sonal finance  package  around, 
and  Version  6.0  is  a  noticeable, 
evolutionary  improvement.  The 


biggest  threat  to  Quicken  may 
come  from  Microsoft,  which  re- 
leased a  passable  Windows 
product  last  fall — Microsoft 
Money — and  is  working  on  a 
significant  enhancement. 

QUICKEN  FOR  WINDOWS 

PC  Magazine  worked  with  a 
near-final  version  of  Quicken 
2.0  for  Windows.  Our  quick 
take:  It's  a  significant  enhance- 
ment over  Version  1.0.  Docu- 
mentation for  Quicken  6.0  was 
spruced  up  and  split  into  four 
components:  a  376-page 
user's  guide  with  all  im- 
portant commands  listed 
on  the  back  cover  (an 
omission  of  Version  5.0),  a 
50-page  business-users 
manual,  a  42-page  getting- 
started  manual,  and  for 
users  in  a  real  hurry,  a  4- 
page  Quick-Start  folder. 

The  two  Quicken 
products  are  much  more 
closely  matched  on  fea- 
tures this  time  around. 
mmm  People  who  opt  for  the 
Windows  version  won't  feel 
shortchanged  on  features. 
Quicken  Windows  will  be  the 
better  choice  for  graphics  and 
for  report  printing,  and  it  will 
have  at  least  one  major  feature 
the  DOS  product  won't  have: 
hooks  to  an  inexpensive,  up- 
coming add-on  that  lets  small 
businesses  create  on-the-fly  in- 
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Checking  on  Checks 

By  Lance  I  lunoff 

What's  the  world  coming  to  when  you  can't 
even  depend  on  vendors  to  use  the  old 
razor-and-blade  product  marketing  trick, 
selling  you  one  item  and  then  gouging  you 
for  life  on  the  price  of  supplies? 

In  ■  brief  study  of  the  personal  finance 
form-pricing  policies  of  Intuit  and  its 
nearest  competitors.  Safeguard  Business 
Systems.  Deluxe  Business  Forms  and 
Supplies,  and  New  England  Business 
Systems  (NEBS),  PC  Magazine  found 
Intuit  s  prices  often  within  5  dollars,  above 
or  ev  en  below  ,  their  competitors. 

Among  the  most  popular  forms  used 
with  Quicken  for  DOS  and  Windows  is  the 
Classic  Standard  one-part,  continuous-form 
check.  Quicken  charges  $44.95  for  250: 


Deluxe.  $59.95;  Safeguard.  $48.30:  and  NEBS. 
$36.95.  Laser-printer  cheeks,  which  typically 
come  three  to  a  page,  are  generally  a  little  mot  e 
expensive  across  the  board.  For  one-part, 
three-per-sheet,  250  sheets.  Intuit  charges 
$44.95:  Deluxe.  $49.95:  Safeguard.  $38.67:  and 
NEBS  charges  $42.95  for  100  sheets. 

The  story  is  much  the  same  for  deposit  slips. 
Intuit  sells  in  quantities  of  two  books  of  KM)  for 
$14.95:  Deluxe  sells  one  book  of  200  for  $25.95: 
Safeguard,  one  book  of  400.  $19:  and  NEBS, 
one  book  of  1(H).  $15.50. 

Intuit  officials  say  they  price  competitively, 
and  although  customers  can  use  Quicken- 
compatible  forms  from  other  vendors.  Intuit  is 
the  only  one  that  can  really  guarantee  that  its 
forms  will  work  with  the  software. 


Quicken,  Version  6.0 

Intuit.  155  Linfwld  Dr.  Mcnlo 
Park.  CA;  XOO-624-X742.  415- 
322-057.1;  fax.  415-322-1013 


List  price:  69  95 

Requires:  51 2K  RAM  (640K  for 
IntelliCharge).  1  8MB  hard  disk  space, 
DOS  3.1  or  later,  modem  for  electronic 
payments 

In  short  The  DOS  version  of  the  best 
personal  finance  program,  based 
around  a  paper  checkbook  metaphor, 
gets  better  New  features  include 
IntelliCharge.  a  no-fee  credit  card  with 
electronic  or  disk-based  monthly  spend- 
ing reports  linked  to  Quicken,  and  graph- 
ing of  income  and  expenses 
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voices  from  within  Quicken. 

Casual  users  may  prefer  the 
Windows  version  for  Qcards — 
pop-up  tip  boxes  roughly  similar 
to  Macintosh  balloon  help — 
that  offer  advice  on  performing 
common  tasks.  Each  Qcard  lists 
where  to  find  more  help  in  the 
manual,  or  if  you  need  it.  drops 
you  into  the  longer  on-line  help, 
a  product  Intuit  seems  to  have 
rushed  to  market  because  of 
concerns  (unfounded)  that  Mi- 
crosoft Money  would  steal  the 
Windows  market  if  Quicken 
didn't  respond  with  a  Windows 
product  of  its  own. 

BUY  AGAIN  OR  UPGRADE? 

If  you're  a  current  Quicken  user, 
you  can  upgrade  through  Intuit 
for  $29.95  plus  $5  shipping.  It 
may  be  cheaper  to  buy  it  from  a 
dealer  for  the  current  $35  to  $40 
street  price  and  receive  a  $10  re- 
bate. Quicken  6.0  can  update 
files  from  Quicken  Versions  3.0. 
4.0  and  5.0. 

Should  you  upgrade  at  all? 
The  existing  version  of  Quicken 
is  more  than  adequate,  but  if 
keeping  track  of  your  personal 
finances  is  important  and  you're 
a  heavy  credit-card  user  (but 
aren't  brand-loyal  to  one  par- 
ticular bank  or  card),  the  combi- 
nation of  IntelliCharge  and  the 
new  graphics  abilities  makes 
Version  6.0  a  worthwhile  invest- 
ment. □ 
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The  Sound  Choice 


a 


SOUND 


If  upgrading 
your  PC  to  MPC 
standards  sounds 
good  to  you,  we  can 
make  it  sound  even 
better.  With  a  multimedia  upgrade 
kit  from  Creative  Labs. 

For  only  $799,  you  get  the  only 
multimedia  upgrade  kit  with 
Sound  Blaster™  Pro,  winner  of  the 
Multimedia  World  Readers' 
Choice  Award  for  "Best  Sound 
Board."  Experience  true-to-life  8-bit 
stereo  audio  effects  from  applica- 
tions and  games.  With  MIDI  adapter . 
cable  and  sequencing  software, 
plus  a  20- voice,  4-operator  FM 
music  synthesizer,  Sound  Blaster 
Pro  is  one  sound  investment! 

And  that's  only  the  beginning. 
There's  a  high-performance  CD- 
ROM  drive  that  surpasses  MPC 
specifications.  Plus  a  FREE  library 
of  CDs  that  will  open  your  PC  to 
all  the  possibilities  of  multimedia 
computing.  Over  $3,000  worth 
of  the  hottest  CD  titles  for  multi- 
media authoring  and  enhanced 
education,  entertainment,  and 


productivity  capabilities  for 
your  computer. 

You  get  Microsoft5  Windows T 
3.1,  Microsoft  Bookshelf*  a 
reference  resource  with  an 
encyclopedia,  thesaurus,  and 
dictionary.  Microsoft  Works  for 
Windows,™  an  integrated  pro- 
ductivity package.  MacroMind* 
Action!, ™AuthorwareB  Star™ 
and  Tempra™  from  Mathematica, 
presentation  tools  for  DOS  and 
Windows.  Sherlock  Holmes, 
Consulting  Detective,  the  award- 
winning  mystery  game.  And 
many,  many  more. 

The  Sound  Blaster  Multimedia 
Upgrade  Kit.  At  only  $799!  To 
find  out  more,  visit  your  computer 
retailer  or  call  Creative  Labs  at 
1-800-998-LABS. 

And  see  why  choosing  our  mul- 
timedia upgrade  kit  is  the  most 
sound  decision  you'll  ever  make. 


\^  SERBS  ii 


Sound  Blaster  is  a  trademark  ol  Creative  Labs.  Inc 
All  other  marks  are  owned  by  their  respective  companies.  ©  1992  Creative  Labs.  Inc  All  rights  reserved 
International  inquiries:  Creative  Technology,  Ltd  .  Singapore  Tel  65  773-0233  Fax  65  7730353 
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Toshiba 


CONTINUED  FROM  PAGE  37 

vendors  are  rushing  to  add  to 
their  systems  to  find  market 
niches  (PCMCIA  slots,  docking 
station  connectors,  and  the  like). 

Next  in  the  line  is  the  beefed- 
up  T1850  with  a  25-MHz  386SX 
processor,  an  80MB  Toshiba 
hard  disk,  and  4MB  RAM  (ex- 
pandable to  12MB)  for  $2,199. 
Options  include  a  120MB  disk,  a 
$259  internal  2,400-bps  modem, 
a  $329  fax/modem,  up  to  12MB 
of  memory,  DOS  5.0,  Windows 
3.1,  and  a  Logitech  Trackman 
pointing  device. 

NEW  PASSIVE-MATRIX  COLOR 

The  $3,299  T1850C  is  Toshiba's 
first  passive-matrix  color  note- 
book (Toshiba  first  used  pas- 
sive-matrix technology  in  the 
1990  T5200C  luggable).  It  com- 
petes squarely  with  other  pas- 
sive-matrix color  machines,  such 
as  Dell's  $3,999  325NC,  AST's 
PremiumExec  $3,995  386SX/ 
25C,  and  ALR's  new  $2,949 
486SX-based  Ranger  MC4SX/ 
20.  For  $3,299.  you  get  4MB 
RAM  (upgradable  to  16MB),  an 
80MB  hard  disk  with  an  option 
for  120MB,  DOS  5.0.  Windows 
3.1 ,  and  the  Logitech  Trackman. 
The  color  LCD  panel  adds  more 
height  and  weight,  bringing  the 
system  up  to  a  total  of  7.3 


Benchmark  Test:  Toshiba  Satellite  T1850C 


FACT  KILE 


Toshiba 
Satellite  Series 

Toshiba  America  Information 

Systems,  Inc..  9740 Irvine 
Blvd..  Irvine.  CA  92718;  800- 
334-.U45.  714-5X3-3000;  fax. 
714-587-6034 


List  price:  T1800  with  2MB  RAM. 
BOMB  hard  disk.  $1,799;  T1850  with 
4MB  RAM.  80MB  hard  disk.  $2,199; 
T1850C  with  4MB  RAM.  80MB  hard 
disk.  DOS  5.0.  Windows  3  1.S3.299 
In  short  The  Satellite  Series.  Toshiba's 
first  attempt  to  play  in  the  competitive 
low-cost  notebook  arena,  succeeds,  es- 
pecially in  the  case  of  the  $3,299  color 
T1 850C,  which  has  one  of  the  best  pas- 
sive-matrix displays  we've  seen 
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The  Toshiba  T1850G's  bright  passive- matrix  color  display 
reveals  good  video  performance.  In  our  worst-case 
battery  rundown  scenario,  however,  it  gobbles  power  as 
hungrily  as  the  active-matrix  Compaq  LTE  Lite  25C.  Overall 
performance  of  the  system  is  in  line  with  other  passive- 
matrix  notebooks  PC  Labs  has  recently  tested,  like  the  Dell 
and  AST  models  noted  below. 


We  used  PC  Magazine  Labs'  Hardware  Performance  Tests. 
Release  6  0,  to  measure  each  PC's  processor,  memory, 
disk,  and  video  subsystem  performance.  The  Graphics 
Winmark  is  the  geometric  mean  of  12  Windows-based 
graphics  tests  from  WINBENCH  2  5,  weighted  to  reflect 
how  frequently  various  functions  are  used 


Processor 
(operations 
per  second) 

Memory 
(kilobytes 
per  second) 

Disk 
(kilobytes 
per  second) 

Video 
(thousands  ol 
operations 
per  second) 

Winmark 
(megapixels 
per  second) 

Battery 
Rundown 

(hours: 
minutes) 

Compaq  LTE  Lite/25C 

(25-MHz  386SL  active-matrix  color) 

130 

B6 

3.105 

1  82 

1  37 

Dell  System  325NC 

125-MHz  386SL  passive-matrix  color) 

130 

2,903 

166 

1,391 

1.35 

253 

386SX/SL/25- MHz  average 

120 

2,381 

91 

1.195 

1  12 

N/A 

Toshiba  T1850C 

(25-MHz  386SX  passive-matrix  color) 

119 

1,994 

80 

3.188 

1  95 

1  50 

AST  Premium  Exec  386SX/25C  112 
(25-MHz  Am386SXL  passive-matrix  color) 

2.195 

88 

1.930 

1.13 

2:12 

N/A—  Not  applicable  PC  Magazine  Labs  ha 

^  not  yet  run  the  test  on  enough  machines  of  this  type  to  compute  a  meaningful  average  score 

pounds.  We  tested  a  sample 
T1850C,  not  a  production  unit. 

On  PC  Labs'  Hardware  Per- 
formance Tests,  the  T1850C 
scored  between  the  AST  and 
Dell  color  notebooks.  It  was  es- 
pecially strong  in  the  video  test 
and  had  one  of  the  higher  scores 
on  the  Windows-based  Graph- 
ics Winmark  test. 

Compared  with  other  pas- 
sive-matrix color  notebooks,  the 
T1850C  had  a  lower  score  on  PC 
Labs'  disk  test.  This  is  because 
Toshiba  is  using  noncached 
hard  disks.  It  also  scored  toward 
the  bottom  of  the  memory  test 
when  compared  with  the  others 
because  most  of  them  are 
cached  systems. 

The  quality  of  the  9.5-inch 
passive-matrix  LCD  panel  on 
the  T1850C  is  quite  good.  While 
the  colors  it  produces  can't  com- 
pare to  the  fully  saturated  colors 
of  an  active-matrix  screen,  it 
looks  respectable  when  seen 
side  by  side  with  an  active- 
matrix  screen,  and  for  the 
$3,299  price,  the  T1850C's  col- 
ors are  more  than  adequate. 

The  screen  displays  16  colors 
out  of  a  palette  of  226.981  (most 
active-matrix  panels  display  256 
colors)  and  looks  quite  good  un- 
der Windows.  It's  still  subject  to 
passive-matrix's  shortcomings, 
such  as  crosstalk  (ghosting  at 
the  corners  of  dialog  boxes  un- 


der Windows  boxes)  and  some- 
what washed-out  color.  It's  a 
fast  screen  and  doesn't  lose  the 
mouse  through  submarining: 
that  is.  when  the  cursor  disap- 
pears off  the  screen  as  you 
move  the  mouse  quickly. 

Toshiba  is  bundling  a  font 
utility  that  takes  advantage  of 
the  VGA's  480-line  capabilities. 

Strangely,  the  T1850C 
doesn't  allow  simultaneous  dis- 
play to  the  screen  and  an  exter- 
nal monitor.  That's  a  feature  all 
color  notebooks  should  have, 
since  they  are  so  often  used  for 
presentations. 

All  Satellites  come  with  a 
full  set  of  ports,  including  paral- 
lel, serial,  VGA.  PS/2  mouse, 
and  keypad.  New  on  the  Satel- 
lites are  sliding  port  covers  that 
won't  fall  or  break  off.  a  nice  de- 
sign feature.  Also  included  is  a 
slot  to  put  a  locking  cable  in  so 
you  can  lock  the  system  to  a 
desk.  Of  course,  all  Satellites 
use  Toshiba's  fabulous  82-key 
keyboard,  the  same  one  used  in 
the  2200,  3300,  and  4400  series 
of  machines. 

Even  though  the  Satellites 
use  386SX  processors  instead  of 
more  expensive  386SLs  (the 
price  difference  seems  to  be 
hovering  at  around  $200). 
Toshiba  has  included  a  full  arse- 
nal of  power-saving  features 
and    utilities.  AutoResume, 


which  lets  you  turn  your  note- 
book off  and  remembers  where 
you  were  when  you  turn  it  back 
on,  works  under  DOS  or  Win- 
dows. Utilities  let  you  set  the  in- 
terval when  the  screen,  disk,  and 
CPU  can  be  powered  down. 

Using  nickel  cadmium  batter- 
ies, the  T1800  and  T1850  are 
rated  by  Toshiba  to  last  3  to  4 
hours  in  a  worst-case  scenario 
without  any  power  saving  en- 
abled. The  passive-matrix 
T1850C  is  rated  to  last  more 
than  2  hours,  and  the  sample  unit 
we  tested  lasted  close  to  that. 
The  AC  adapter  is  slightly  bigger 
than  the  small  unit  used  by  the 
T2200SX.  but  it  remains  smaller 
than  the  adapters  used  by  much 
of  the  competition. 

The  system  can  be  fully 
charged  in  about  2  hours,  but 
only  if  the  machine  is  not  in  use. 
Toshiba  has  included  a  micro- 
processor to  monitor  the  charg- 
ing of  the  battery.  It  keeps  the 
battery  from  overcharging  and 
helps  maintain  a  low  charging 
temperature. 

If  you're  shopping  for  a  note- 
book and  have  always  been  at- 
tracted by  Toshiba's  reputation 
for  quality  but  repelled  by  the 
relatively  high  prices  of  its  sys- 
tems, now  is  the  time  to  look. 
The  Satellite  series  brings 
Toshiba's  noteworthy  workman- 
ship to  a  wider  audience.  □ 
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Your  equipment 


CAN  MAKE  OR 


BREAK  YOU. 


You  need  dependable 
computing  equipment  from 
a  company  you  can  count  on. 
With  this  in  mind,  Acer  has 
created  the  new  AcerPower  " 
486e  family  (DX/33,  DX2/50 
and  DX2/66)— perfect  as  a 
power  workstation  or  enterprise- 
wide  server.  And  for  a  limited 


486DX2/50  BUNDLED  LISA  COMPARISON 


Model 

AcerPower  486e 

AST 

Dell" 

Gateway" 

Model  5557 

Power  Premium" 

DE  486DX2/50 

486DX2/50  E 

Memory  Std./Max. 

8MB/256MB 

4MB/80MB 

8MB/96MB 

8MB/64MB 

Monitor 

UVCA-NI 

No 

UVGA15-N1 

UVGA-NI 

Hard  Drive 

210MB 

210MB 

230MB 

340MB  SCSI 

Expansion  Slots 

(8)5E1S.V2  ISA/ IP 

4  EISA 

6  EISA 

8  EISA 

Local  Bus/Flash  BIOS 

Yes/Yes 

Yes/Yes 

No/No 

No/No 

MSRT 

$3,299 

$3,695 

$3,469 

$3,595 

With  every  value  bundled 
AcerPower  486e  system  you 
purchase,  you  will  have  your 
choice  of  a  $300  CPU  Upgrade 
Rebate,  a  second  year  of  Free 
Premium  Service,  or  your 
choice  of 1-2-3 ',  "AmiPro?  or 
Freelance  from  Lotus. 


time,  Acer 
is  offering 
a  special 
Investment 
Protection  Program. 

Call  1-800-SEE-ACER 
for  more  details  or  to  receive  a 
quote  within  72  hours.  Hurry, 
this  offer  ends  2/15/93! 


■Prices  effective  9/21/92. 

For  an  instant  datasheet  and  more  information  on  the  Investment 
Protection  Program,  call  the  Acer  Fax  Hotline  at  1-800-854-6990. 


Acer*  (♦ 


CALL  1-800-SEE  ACER 


Acer  and  the  Acer  logo  are  registered  trademarks,  and  AcerPower  is  a  trademark  ot  Acer  America  Corporation  and  Acer  Incorporated 
Intel  and  Intel  Inside  are  trademarks  o(  Intel  Corporation  All  other  trademarks  are  the  property  of  their  respective  companies.    1 1992  Acer  America.  Inc. 
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Mapping  Software 


MapExpert:  Every 
U.S.  Street  Visible 
Through  Windows 


BY  EDWARD  MENDELSON 

DeLorme  Mapping's  $495  Map- 
Expert  combines  a  CD-ROM 
that  maps  every  street  in  the 
United  States  with  Windows 
software  that  lets  you  search  for 
streets  and  zoom,  mark,  anno- 
tate, and  print  maps  of  the  areas 
you  select. 

The  program  uses  the  same 
map  data  used  by  DeLorme 's 
earlier  and  still  available  Street 
Atlas  USA.  a  $169  product  that 
lets  you  view  maps  and  export 
them  to  other  Windows  applica- 
tions but  doesn't  offer  the  ad- 
vanced features  found  in 
MapExpert. 

When  you  first  open 
MapExpert  or  Street  Atlas 
USA,  you  see  a  map  of  the  en- 
tire United  States,  including 
Alaska  and  Hawaii.  Using  menu 
commands  or  a  toolbox,  you 
zoom  through  16  preset  magni- 
fication levels  to  find  the  region 
you  want.  Searching  for  regions 
by  ZIP  code,  telephone  ex- 


F  A  C  T  FILE 


MapExpert, 
Version  1.0 

DeLorme  Mapping.  Main  St., 
P.O.  BOX 298,  Freeport.  ME 
04032;  800-452-5931,  207-H65- 
1234;  fax.  207-<S63-V628 


List  price:  S495 

Requires:  2MB  RAM.  3MB  hard  disk 
space.  DOS  4  01  or  later.  Microsoft  Win- 
dows 3  0  or  later.  Windows  and  ISO 
9650-compatible  CD-ROM  drive. 
In  short:  Every  street  in  the  United 
States,  displayed  quickly  and  easily  on 
maps  that  you  can  mark  up  with  symbols 
and  captions.  The  most  maps  for  the 
money  from  any  software  vendor 
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SHOW  ME  THE 

highlighter 


change,  or  city 
name  is  also  pos- 
sible. 

A  panning/ 
zooming  tool  lets 
you  choose  the 
point  on-screen 
that  you  want  to 
be  the  center 
point  of  the  dis- 
play, or  the  area 
that  you  want  to 
view  in  greater 
detail.  At  larger 
scales  you  can 
search  for  street  — 
names  or,  in  any  of  300  large  cit- 
ies, house  numbers.  The  larger- 
scale  displays  also  show  promi- 
nent buildings  and  route 
numbers. 

Unlike  Street  Atlas  USA. 
MapExpert  supports  Windows' 
Multiple  Document  Interface, 
which  lets  you  keep  maps  of  sev- 
eral different  regions  (or  differ- 
ent magnifications  of  the  same 
region)  open  at  once.  You  can 
iconize  maps  if  you  don't  need 
them. 

Potentially  the  most  useful 
feature  in  MapExpert  is  its  abil- 
ity to  add  markings,  notes,  sym- 
bols, and  new  features  to  any 
map.  You  can't  modify  or  re- 
move data  from  the  CD-ROM. 
but  the  program  lets  you  create 
overlay  files  that  add  standard 
map  symbols  such  as  airfields 
and  picnic  grounds,  geographic 
features,  new  streets,  or  boxes 
containing  text. 

You  can  add  text  directly 
over  a  map,  without  a  box,  and 
rotate  it  to  any  angle.  Even  bet- 
ter, you  get  the  tools  to  trace 
routes  in  the  form  of  opaque  or 
highlighter-style  transparent 
lines. 

Adding  symbols  and  notes 
takes  practice  and  patience. 


There  is  an  Undo  feature,  but  to 
use  it,  you  generally  need  to  get 
out  of  the  drawing  mode  and 
into  a  selection  mode  first.  You 
may  find  that  you  enter  the  same 
note  box  twice  and  then  have  to 
delete  one. 

Maps  print  at  any  of  the  pre- 
set scales,  either  as  single-page 
maps  with  a  caption  that  you 
choose  and  a  symbol  legend 
supplied  by  the  program,  or  as 


WAY:  MapExpert  lets  you  draw 
style  markings  and  add  notes. 


what  the  program  calls  a  mural, 
with  multiple  pages  covering  a 
single  region.  Maps  can  be  ex- 
ported to  other  Windows  appli- 
cations in  bitmap  or  metafile 
format. 


data  in  the  form  of  coordinates 
that  mark  the  ends  of  each  city 
block  or  each  segment  of  a 
longer  road,  not  as  a  conven- 
tional graphics  image.  This 
means  that  rounding  errors 
make  straight  streets  look  as  if 
they  change  direction  slightly  at 
every  street  corner,  while 
curved  streets  appear  as  a  series 
of  straight  line  segments. 
Manhattan's  Stuyvesant  Oval 
looks  like  a  distorted  rectangle. 

MapExpert  finds  and  dis- 
plays data  at  impressive  speeds, 
but  seems  inefficient  when 
redisplaying  data  it  has  already 
located.  On  a  33-MHz  486  sys- 
tem, most  maps  appeared  7  to 
10  seconds  after  we  specified  an 
area  code  or  city  name.  But  if  we 
moved  a  map  area  slightly,  the 
program  took  7  to  10  seconds  to 
return  to  the  CD-ROM  for  all 
the  data  needed  to  draw  the  new 
map — even  though  most  of  the 
data  had  been  displayed  on  the 
earlier  map  and  was  already  in 
memory. 

Unlike  other  mapping  pro- 
grams, MapExpert  can't  be 
linked  to  external  databases,  so 
you  can't  use  it  for  Maplnfo-like 
maps  that  could  color-code  sales 


EVERY  STREET 

The  map  data  that 
is  on  the  CD- 
ROM,  compiled 
from  a  variety  of 
public  and  pri- 
vate sources  that 
DeLorme  won't 
identify,  evidently 
lives  up  to  its 
claim  of  including 
every  street  in 
America.  Map- 
Expert  displayed 
every  obscure  ru- 
ral  street  that  my  family  knew 
about,  including  unnamed  back 
roads  simply  designated 
"[Road]"  on  the  display.  But  the 
data  is  inconsistent  in  different 
regions  in  its  treatment  of  streets 
that  have  no  buildings  on  them. 
The  map  of  Manhattan  shows 
none  of  the  streets  that  cross 
Central  Park,  but  you'll  find  all 
the  streets  in  Golden  Gate  Park 
on  the  map  of  San  Francisco. 
The  CD-ROM  stores  its  map 


OVER  THE  RIVER:  You  can  print  maps  in  mural 
form  (as  shown  here)  or  on  single  pages. 


figures  for  different  regions.  But 
it  offers  by  far  the  least  expen- 
sive map  data  available  any- 
where. Rival  vendors  offer 
maps  of  the  whole  United  States 
for  $30,000  or  more.  If  you  sim- 
ply want  to  display,  print,  and 
mark  your  maps.  MapExpert  is 
an  amazing  bargain.  And  the 
cheaper  Street  Atlas  USA,  with 
the  same  data  but  fewer  frills,  is 
another  great  deal  and  just  as 
enjoyable  to  use.  □ 
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Get  more  out  of  MS- 
Windows.  Add  Doorways. 

* —  '    "*  for  DOS 


Multitask 
DOS& 
Windows 
Programs 

Quarterdeck  is  the 
acknowledged 
pioneer  in  multi- 
tasking and 
DESQview/X 
provides  high 
performance 
multitasking  of 
DOS  and  MS- 
Windows  pro- 
grams side-by-side. 

Get  the  Look 
You  Want 

DESQview/X 
supports  sculptured 
3-D  look  and  feel 

with  customizable  menus  and  backgrounds,  graphic 
buttons  for  launching  programs,  icons  and  online 
context-sensitive  help  to  make  computing  easy  and 

fun.  Current  DESQview  users  will   

find  DESQview/X  very  familiar,  with 
an  improved  look.  But  if  vou  prefer  a 
different  look  and  feel,  we  offer  two 
other  graphical  interface  options: 
OSF/Motif  and  OPEN  LOOK. 


Get  all  Your  Computers 
Working  Together 

DESQview/X  lets  you  access  and  control  a  wide  variety  of  PCs 
and  workstations  through  your  own  PC.  This  feature  is  called 
remote  computing. 

DESQview/X  runs  on  386SX  PCs  and  above.  And  from  within 
windows  on  those  PCs,  you  can  use  programs*  running  on  any 
number  of  remote  DESQview/X  PCs  if  vour  network  supports 
NetWare  or  NetBIOS. 

Add  DESQview/X's  optional  Network  Manager  for  TCP/IP 
networks  and  vou  can  also  access  programs  running  on  IBM 

RS/600Qsto 
HP  9000  and 
Sun  work- 
stations or 
any  X 
window 
System.  And 
it  works  the 
other  way, 
too: these 
workstations 
can  view  and 
use  DOS  and 
MS-Windows 
programs  in 
their  displays. 
"  DOS  paphics 
/wjfnims  cur- 
rently nm  only 
on  vour  local  PC. 


For  all  this  power,  DESQview/X  needs  only  a  386  or  486 
PC  with  4MB  RAM  and  40MB  hard  disk. 
DESQview/X  multiplies  the  power  of  networked  PCs  by  erasing 
the  boundaries  between  computers;  between  programs  and  between 
users  Welcome  to  the  limitless  future  of  enterprise-wide  computing 


BVTE 


AWARDS 


OF 


EXCELLENCE 


Yes! 

Please  Send: 


IQry  Product 


Payment 
method 
□Visa  □MasterCard 
Card# 


DESQview/X  

DESQview/X  Network  Mgr.  (TCP/IP) 
OPEN  LOOK  interface 
OSF/Motif  interface 


S5  Each  ,  Totals 


$275.00 


$200.00 
$200.00 
$250.00 


Expires 


Shipping  &  Handling  S10  (Canada  &  USA  only) 
California  Residents  add  8.25°° 


J. 


At  last.  True  interoperability. 
And  with  a  pleasing,  easv  to  use 
GUI  (graphical  user  interface). 

Meet  DESQview/X.  It's  a  joy  to  use,  with  its  sculptured  3-D  look 
and  ffel  with  customizable  menus,  backgrounds  and  icons.  The  built- 
in  Adobe  Type  Manager,  it  gives  you  highly  readable  scalable  DOS 
windows.  It  gives  you  mouse  control  and  keyboard  equivalents  for 
every  command.  It  lets  you  define  keystroke 
macros  to  speed  repetitive  tasks.  It  provides  file 
management  and  the  ability  to  mark  and 
transfer  data.  It  gives  you  8514/A,  Super  VGA 
and  DGIS  high  resolution  graphics  support  for 
great  detail  and  more  windows.  Plus  maximum 
memory  usage  with  our  best-selling  QEMM-386 
memory  manager— included  with  DESQview/X. 

Thats  not  all.  If  you  have  a  network,  now  you  can  use  it  to  the 
fullest— tap  into  unused  memory  and  processor  power  on  any 
DESQview/X  PC  anywhere  on  the  network. 

Quarterdeck  Office  Systems,  150  Bco  Boulevard,  Santa  Monica,  CA  90405  (310)  392-9851  Fax  (310)  3144219 

Quarterdeck  International  Ltd.,  B.I.M.  House,  Crofton  Terrace,  Dun  Laoghaire  Co  Dublin,  Ireland  Tel.(353)  (1)  284-1444  Fax:  (353)  (1)  2844380 
Registered  users  of  Quarterdeck  products  are  eligible  for  special  upgrade  pricing.  Call  (800)  354-3222  7am-5pm  PST. 
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First  Looks 

■  Multimedia 

Sony's  CD-ROM  Player: 
Portable  Multimedia  for 
Consumers  and  Business 


BY  I. OKI  GRUNIN 

In  the  crossover  market  where 
consumer  electronics  weds  com- 
puter technology,  we've  seen 
quite  a  few  attempts  to  define 
the  correct  set  of  features  at  the 
right  price.  From  the  Philips 
CD-Interactive  "infostation" 
approach,  which  has  more  in 
common  with  your  Nintendo 
than  your  PC,  to  the  MPC  type 
of  extended-capability  com- 
puter and  the  vaporish  personal 
digital  assistants,  no  one  has 
quite  hit  the  nail  on  the  head  of 
mass-market  consumers'  needs. 

Sony's  latest  attempt,  the 
rather  prosaically-named 
$999.95  Multimedia  CD  Player 
(MMCD),  a  portable,  stand- 
alone CD-ROM  XA  drive  with 
a  screen  and  keyboard,  seems  to 
be  yet  another  device  that  adds 
to  compatibility  confusion  with- 
out wholly  meeting  the  needs  of 
its  potential  users. 

The  MMCD  measures  1.75 
by  5.5  by  7.5  inches  and  weighs 
only  2.2  pounds  (including  bat- 
tery). It  uses  a  readable  CGA- 
resolution  3-  by  4-inch  mono- 
chrome LCD  screen 
that  offers  7  shades  of 
gray,  and  a 
QWERTY  keyboard 
(with  separate  nu- 
meric keypad)  that's 
small  but  suitable  for 
entering  the  few 
words  that  comprise 
search  queries.  A 
large,  easy-to-use 
cursor  pad  moves  you 
around  within  a 
screen.  No  and  Yes 
keys  operate  like  Esc 
and  Enter,  and  there 
are  five  function 
keys. 

All  programs  run 


off  a  CD.  which  you  insert  by 
lifting  up  the  keyboard  section. 
To  power  the  MMCD,  you  can 
either  run  off  one  of  the  small 
camcorder-compatible  nickel 
cadmium  batteries,  which  last 
about  2  hours,  or  plug  in  the  AC 
adapter. 

Connections  to  the  outside 
world  include  256-color  com- 
posite video  output  via  an  RCA 
jack,  stereo  output  through 
speakers  plugged  into  the 
minijack  (you  can  also  use  the 
high-quality  built-in  mono 
speaker),  and  serial  MMCD-to- 
PC  communications  via  an  RS- 
232  port  (which  requires  soft- 
ware support). 

BUSINESS  BEFORE  PLEASURE 

As  you  might  expect,  the 
MMCD  can  also  play  standard 
audio  CDs — the  unit  autosenses 
the  type  of  disc  in  the 
drive — and  it  contains  easy-to- 
use  ROM-based  software  for 
playing  them.  An  8088-compat- 
ible V20  processor  allows  the 
MMCD  to  play  multimedia  ap- 
plications similar  to  those  that 
run  on  your  PC.  but  not  without 


L  F  ACT  FILE 


Sony  Multimedia 
CD-ROM  Player 

Sony  Corp.  of  America,  1  Sony 
Dr.,  Park  Ridge,  NJ  07656; 
800-352-7669, 201-930-1000 


List  price:  Including  Secrets  of  Power 
Negotiating  and  choice  of  one  other 
title,  $999.95;  Premium  package,  includ- 
ing The  Wall  Street  Journal  Guides  to 
Business  Travel:  USA  and  Canada  and 
choice  of  one  of  12  additional  titles. 
$1,099.95. 

In  short:  If  you  need  a  portable  elec- 
tronic reference  device,  you  won't  be 
disappointed  with  the  light,  attractive 
Multimedia  CD-ROM  Player.  But  ulti- 
mately, incompatibility  with  existing 
multimedia  software  and  poor  connec- 
tivity with  PCs  makes  the  Player  best 
suited  as  a  read-only  tool  for  custom 
corporate  data  disks. 
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some  rewriting  by  the  software 
vendor.  You  need  to  be  wary 
when  buying  off-the-shelf  appli- 
cations, and  make  sure  they 
bear  the  MMCD 
Player  Software 
logo. 

Sony  stresses 
that  the  MMCD 
player  is  not  in- 
tended as  a  PC 
peripheral,  and  ex- 
pects to  see  compa- 
nies developing  in- 
house  applications, 
predominantly  elec- 
tronic versions  of 
corporate  reference 
materials.  To  this 
end,  Microsoft  is  of- 
fering a  version  of  its 
Multimedia  Viewer 
authoring  product. 


The  application  bundled 
with  the  unit — IBM's  Secrets  of 
Power  Negotiating — confirms 
this  strong  business  orientation. 
Although  you  also  get  a  coupon 
to  choose  among  Random 
House's  The  Civil  War. 
Compton  NewMedia's  Let's  Go 
USA.  or  the  King  James  Bible, 
most  of  the  initial  applications  to 
ship  for  the  unit  have  titles  such 
as  Secrets  of  Power  Negotiating 
and  A  Corporate  Guide  to  the 
Environment  (IBM,  $49.95 
each).  Sony  has  commitments 
from  ten  companies  to  ship  over 
60  titles  by  the  end  of  this  year 
(with  prices  ranging  from  $25  to 
$350). 

While  you  can  hook  it  up  to 
an  external  monitor  to  make  it 
easier  on  the  eyes,  the  MMCD  is 
a  read-only  device  and  there- 
fore can't  replace  a  laptop  com- 
puter; you'll  still  have  to  tote 
them  both.  And.  most  damag- 
ing, the  MMCD  can't  act  as  an 
external  CD-ROM  XA  drive  for 
your  laptop. 

While  Sony's  Multimedia 
CD  Player  certainly  deserves 
kudos  as  a  first-generation 
nexus  for  microcomputers,  con- 
sumer electronics,  and  U.S. 
business,  the  MMCD  seems  to 
carry  too  high  a  price  tag  (even 
at  any  probable  street  price) 
given  its  off-the-shelf  incompat- 
ibility with  any  current  product 
on  the  market. 

There's  no  current  globally 
recognized  standard  for  prod- 
ucts running  CD-based  applica- 
tions that  integrate  audio  and 
graphics,  so  Sony's  mix  of  high- 
end  (CD-ROM  XA)  and  low- 
end  (monochrome  CGA)  hard- 
ware means  the  company  will  be 
fighting  an  uphill  battle  with 
most  of  the  competition,  though 
it  certainly  has  the  resources  to 
win. 

For  companies  with  the 
money  to  spend  on  a  fleet  of 
MMCDs  and  a  driving  need  to 
do  away  with  paper,  the  Sony 
Multimedia  CD-ROM  Player 
will  provide  a  satisfactory  solu- 
tion. But  the  rest  of  us  will  just 
have  to  wait  until  the  rain  of 
products  abates  and  we  see 
what  remains  standing  after  the 
flood.  □ 


WALKMAN  2000P.  The  Sony  Multimedia  CD-ROM 
player  is  targeted  at  custom  applications,  but  it 
plays  audio  CDs,  too. 
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HAVE  YOUR  CAKE 


25MH:  80486SX  runs 
70%  faster  than  a  386 
Built-in  8K  cache  for 
more  rapid  response 
120MB  hard  drive  and 
4MB  RAM— plenty  of 
power  for  Windows' 
Pre-installed  MS-DOS® 
5.0,  Microsoft"  Windows 
3.1  &  Works  for  Windows 
SuperVGA  graphics  with 
512K  of  VRAM, 
expandable  to  1MB 
Optional  50MHz  upgrade 
Includes  mouse 
Monitor  sold  separately 


TANDY 

25mhz 

486  SX 


Looking  tor  a  sweet  deal 
on  a  high-performance  PC 
The  Tandy  4825  SX  has  blaz- 
ing speed  and  inure  than 
enough  memory  and  storage 
.  to  race  through  Windows. 
Which  is  easy,  since  we've 
already  installed  Windows 
software  on  the  hard  drive. 
One  low  price  gets  you  down 
to  business  .  .  .  fast. 

And  the  icing  on  the  cake? 
You  can  upgrade  anytime  to 
an  awesome  50MH:  speed 
with  the  Intel  OverDrive™ 
Processor.  Go  tor  it! 


Available  at  participating 
Radio  Shack  stores  and  dealers 
and  at  Computer  City. 
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First  Looks 


■  Databases 

PrimaBase:  $349  Database 
Needs  More  Features 


not  Paradox  files. 

PrimaBase  opens  up  to  9  file 
windows  at  a  time  with  up  to  15 
indexes  per  file.  All  indexes  are 
automatically  updated  as  you 
enter/edit  records,  regardless  of 
which  index  is  in  use  at  the  time. 
And  PrimaBase  offers  a  built-in 
utility  for  backing  up  and  restor- 
ing all  or  part  of  a  database,  with 


BY  RICHARD  HALE  SHAW 

The  latest  Windows  database  to 
appear  on  the  scene  is  Scandina- 
vian PC  Systems'  $349  SPCS 
PrimaBase.  a  program  that  has 
its  virtues,  but  not  enough  of 
them  to  make  it  stand  out  in  a 
growing  crowd. 

PrimaBase  features  a  multi- 
window  interface,  speed  buttons 
for  easy  navigation,  and  query- 
by-form  (QBF)  for  database 
searches.  You  can  switch  be- 
tween file  indexes,  link  multiple 
files,  view  them  in  multiple  win- 
dows (one  file  per  window),  and 
save  and  restore  the  arrangment 
of  windows  or  views. 

The  program  uses  its  own 
file  format,  but  it  lets  you  save 
windows,  forms,  and  reports 
with  16-character  filenames.  Im- 
port and  export  formats  include 
text,  .DIF,  and  dB  ASE  files,  but 
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FORM  FACTOR:  PrimaBase's  Form  Editor  lets 
you  define  custom  multifile  forms. 


on-the-fly  data  compression. 

Creating  multifile  links  is 
easy,  but  not  nearly  as  intuitive 
as  with  Approach  for  Windows 
or  products  that  hide  the  dirty 
work.  With  PrimaBase,  you 
must  create  the  link  fields, 
specify  the  link  between  them, 
and  create  the  appropriate  in- 
dexes. 

Switching  between  indexes  is 
simple,  however:  Just  select  the 
one  you  want  from  a  combo  box. 
PrimaBase*s  QBF  couldn't  be 
easier:  Click  on  the  Search  but- 
ton, enter  the  search  criteria  into 
the  appropriate  field(s),  and 
click  on  either 
Search  Forward 
or  Search  Back- 
ward. 

For  multiuser 
sites,  SPCS  offers 
a  network  version 
available  for  most 
NetBIOS-com- 
patible networks, 
and  can  accomo- 
date up  to  32  si- 
multaneous users. 

PrimaBase 
has  its  faults.  It 


doesn't  let  you  use  all  the  stan- 
dard Windows  controls  (such  as 
combo  boxes)  in  forms,  sup- 
ports only  a  limited  form  of 
DDE,  and  doesn't  support  OLE 
at  all.  You  can't  integrate  graph- 
ics into  your  forms,  combine 
fields  from  linked  files  in  the 
same  form  window,  or  produce 
crosstabs  or  graphs. 

There  are  no  memo  fields  or 
macros,  and  the  mail-merge  fea- 
ture supports  only  the  MS- 
Write  format;  you'll  have  to  con- 
vert your  word  processing  files 
before  you  mail-merge  them. 

PrimaBase  doesn't  pack  the 
power  you  can  get  for  $50  more 
with  Approach.  The  program 
needs  an  injection  of  features  or 
a  lower  price  before  it  can 
threaten  its  competition. 
•  List  price:  SPCS  PrimaBase, 
Version  3.0,  $349;  five-user  ver- 
sion, $1,500.  Requires:  2MB 
RA  M,  2MB  hard  disk  space,  Mi- 
crosoft Windows  3.0  or  later. 
Scandinavian  PC  Systems,  P.O. 
Box  3156,  Baton  Rouge,  LA 
70821;  800-487-7727,  504-338- 
9580;  fax,  504-338-9670. 
Circle  418  on  reader  service  card 


■  Word  Processing 

Button  Cube:  Easier  Access  to 
WordPerfect  for  Windows 


BY  SALLY  NEUMAN 


The  Button  Cube,  an  $89.95  util- 
ity from  Software  Workshop, 
lets  you  access  any  feature  or 
function  of  WordPerfect  for 
Windows  with  the  click  of  a 
mouse.  By  creating  a  free-float- 
ing, multisided  cube  and  cover- 
ing it  with  icons,  you  can  bring  as 
many  WordPerfect  features  as 
you  want  within  easy  reach. 

The  Button  Cube  ships  with 
a  Master  Button  Palette,  which 
lets  you  select  from  among  hun- 
dreds of  buttons  to  describe  vi- 
sually the  task  or  command  you 
want  to  perform.  Buttons  are 
grouped  logically  into  sets  for 
Text,  Layout/Fonts,  Graphics, 
System.  Special  Characters,  and 
Macros. 

Anything  you  can  do  in 
WordPerfect  for  Windows  can 


be  accessed  through  a  button 
with  The  Button  Cube.  Handy 
shortcuts  to  features  such  as 
Print.  Spell  Check,  Run  Macro, 
Page  Preview,  and  other  func- 
tions are  available.  But  more 
than  that,  things  you  cannot  do 
with  keystrokes  and  mouse 
clicks  can  be  performed  by  a 
button. 

Design  a  table  and  move 
your  text  into  the  proper  rows 
and  columns  with  one  mouse 
click.  Block  a  section  of  text, 
turn  on  Spell  Check,  and  then 
send  the  block  of  text  to  print 
with  another  mouse  click.  Save 
your  document  with  a  third 
mouse  click.  The  Button  Cube 
can  automate  it  all. 

Customizing  or  editing  an 
existing  cube  is  simple  with  The 
Button  Cube's  Configure  utility. 
With  the  versatile  Create  utility. 


you  can  easily  design  cubes  for 
working  with  text,  with  macros, 
or  even  with  project  themes. 

Whether  you're  a  WordPer- 
fect power  user  looking  for 
greater  speed  in  your  word  pro- 
cessing or  a  new  user  seeking 
ways  to  make  your  word  pro- 
cessing smoother.  The  Button 
Cube  can  make  your  job  easier. 


•  List  price:  The  Button  Cube, 
Version  1.0,  $89.95.  Requires: 
2MB  RAM.  1.5MB  hard  disk 
space,  Microsoft  Windows 3.0 or 
later,  WordPerfect  for  Windows 
5.1.  Software  Workshop  Inc.,  75 
S.  Mountain  Way  Dr.,  §114, 
Orem,  UT 84058;  800-762-9550, 
801 -224-6865;  fax.  801-224-2506. 

Circle  417  on  reader  service  card 
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Print 


Sample 
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WordPerfect  5  1  fbi  Wmfcwn 


WordPerfect^  for    Windows™  combines 
incomparable   «et   of  feature*   that   mad*  Word! 
famous     <n&    i    temfi:     implementation  of 
Wmdow>  graphical  user  interface  (GUI)     You  con  view 
foot)  and  graphic  j  nght  ontht  screen  while  you  woik 

WordPerfect  for  Windows  unlock*  the  pow 
desktop  publishing  tn  a  word  processor  Graphic  i 
can  bt  easily  scaled  and  moved  on  the  screen  with  a  i 
Kenans,  word  tod  letter  spto&&  and  fane 
adjustment!  are  a  snap  And 
changes  m  document  format 
are  reflected  automatically  m 
the  document  window  You  can 
also  add  up  to  rune  documents 
it  once 
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MULTISIDED:  The  Button  Cube  can  have  as  many  sides  as  you 
want  to  give  it,  making  command  access  easy. 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 


Free  and 


Slip  sheet 


Co 
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Inverted  Back 


Follow  instructions  on  the  other  side 


♦  NEW!  Microsoft*  Word  and  Bookshelf  92."  CD-ROM 
edition,  takes  the  most  popular  word  processor  for  Windows 
and  adds  an  entire  electronic  reference  library  full  of  ' 
multimedia  sights  and  sounds. 

♦  Microsoft  Excel  for  Windows"* 

♦  Microsoft  Word  for  Windows™ 

♦  Microsoft  PowerPoint  for  Windows'" 

♦  Microsoft  Project  for  Windows™ 

♦  Borland  Paradox*' and  Turbo  Pascal  or  C++® 

♦  The  MS  Entrepreneur  Pack  (Works.™  Publisher.™  Money™ 
and  Games) 

♦  The  Windows  Programmer  Pack  (MS  QuickC.™  Visual 
Basic  and  more) 

You  can  also  upgrade  to  Microsoft  Office™  for  $  1 75. 

Peripherals  At  Gallant  Prices 

NEW!  Microsoft  Windows  Sound  System™ 

Here's  the  sound  system  designed  especially  for  business 
use.  Voice  recognition  capability  lets  you  "speak"  commands 
to  your  PC  for  hands-free  operation.  Your  PC  can  read 
numbers  back  to  you  for  proofreading.  Embed  audio 
messages  in  all  your  Windows  OLE  applications,  and  add 
audio  to  your  screen  savers.  Full  Adlib  compatibility. 
Package  includes  soundboard,  microphone,  headset  and 
software. 

♦  $149  (with  the  purchase  of  a  system) 


NEW!  CD-ROM  Kit 

Package  includes  interface  card  and  everything  you  need  to 
add  CD-ROM  to  your  PC.  Manufactured  for  Gateway  by 
Sony.®  MPC-compliant. 

♦  $225 

CrystalScan  15-Inch  Monitor 

Non-interlaced  15-inch  color  monitor  with  flat,  square  screen 
—  an  upgrade  option  with  the  purchase  of  any  Gateway  2000 
desktop  system. 

♦  $125  (upgrade  price) 

The  TelePath  ™  Fax/Modem 

A  14,400  bps  modem,  V  .32bis,  with  9,600  bps  fax  cap- 
ability. Includes  WinFax  Pro™  Crosstalk™  for  Windows, 
Qmodem™  and  more.  .  . 

♦  $195 

Also  available — primers,  tape  backups  and  other  peripherals.  Call  for 
details.  (Sorry  —  we  sell  components,  peripherals  and  software  only  with  the 
purchase  of  a  system,  or  to  previous  customers.)  ■ 

Extras  From  T'fem}  Gatevta^} 

♦  One-year  limited  warranty 

♦  30-day  money-back  guarantee 

♦  Free  on-site  service  to  most  locations  (factory  service  only 
for  notebooks)' 

♦  Lifetime  toll-free  technical  support  and  BBS  membership 


Gatevfep?  2000  Champion  Values 


PORTABLE  SYSTEMS  " 


Handbook 


♦  286-Crass  Performance  " 

♦  1MB  RAM  upgradable  to  3MB 

♦  40MB  Hard  Drive 

♦  Backlit  7.6"  CGA  Screen 

♦  Size  53"  x  9.75"  x  1.4".  2.75.  Lbs. 

♦  4.5-Hr.  NiMH  Battery  &  AC  Pack 

♦  1  Parallel/1  Serial  Port 

♦  78-Key  Keyboard  ' 

♦  MS-DOS*5.0,  LapLink*XL,  MS 
Works?1  Central  Point®  Desktop 
&  Serial  Download  Cable 

♦  Carrying  Case 

$1295 

desktop  Systems  = 


♦  25MHz  Intel  386SX  Processor 

♦  4MB  RAM 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  80MB  17ms  IDE  Hard  Drive 

♦  Windows  Accelerated  Video  with 
1MB  DRAM 

♦  14"  Color  CrystalScan  1024 

♦  Mini  Desktop  Case 

♦  5  16-Bit  ISA  Slots 

♦  124-Key  AnyKey™  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  MS  Works  for  Windows  2.0 


$1295 


♦  33MHz  Intel  486DX  Processor 

♦  8MB  RAM,  64K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  200MB  13ms  IDE  Hard  Drive 

♦  Local  Bus  IDE  Interface 

♦  VESA  Local  Bus  ATI  Ultra  Pro 
with  1MB  VRAM 

♦  14"  Color  CrystalScan  1024NI 

♦  Desktop  Case  (Tower  Upgrade) 

♦  8  16-Bit  ISA  Slots.  2  with  32-Bit 
VESA  Local  Bus  Extensions 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


$2395 


NOMAD 


♦  25MHz386SXL  Processor 

♦  4MB  RAM 

♦  3.5"  Diskette  Drive 

♦  80MB  IDE  Hard  Drive 

♦  Backlit  10"  VGA  Screen,  64  Grays 

♦  Simultaneous  Video  with  256K 

♦  Size  8.5"  x  1 1"  x  1.8",  5.8  Lbs. 

♦  6-Hr.  NiCad  Battery  &  AC  Pack 

♦  1  Parallel/1  Serial  Port 

♦  79-Key  Keyboard  &  ReldMouse™ 

♦  MS-DOS  5.0  and  Windows'"  3.1 

♦  MS  Works  for  Windows"  20 


Nomad  4:asxi. 


♦  20MHzIntel*486SXLP  Processor 

♦  4MB  RAM 

♦  3.5"  Diskette  Drive 

♦  80MB  IDE  Hard  Drive 

♦  Backlit  10"  VGA  Screen,  64  Grays 

♦  Simultaneous  Video  with  1MB 

♦  Size  8.5"  x  11"  x  1.8",  5.8  Lbs. 

♦  6-Hr.  NiCadBattery  &  AC  Pack 

♦  1  Parallel/1  Serial  Port  ' 

♦  79-Key  Keyboard  AFieldMouse 

♦  MS-DOS  5.0  and  Windows  3.1 

♦  MS  Works  for  Windows  2.0 


NOMAD  4. 


♦  25MHz  Intel  486DXLP  Processor 

♦  4MB  RAM 

♦  3.5"  Diskette  Drive 

♦  120MB  IDE  Hard  Drive 

♦  ♦  Backlit  10"  VGA  Screen,  64 Grays 

♦  Simultaneous  Video  with  1MB. 

♦  Size  8.5"  x  11"  x  1.8",  5.8  Lbs. 

♦  6-Hr.  NiCad  Battery  &  AC  Pack 

♦  I  Parallel/1  Serial  Port 

♦  79-Key  Keyboard  &FieldMouse 

♦  MS-DOS  5.0  and  Windows  3.1 

♦  MS  Works  for  Windows  2.0 


$1995 


$2495 


$2995 


♦  25MHz  Intel  486SX  Processor 

♦  4MB  RAM 

♦  5.25"  &  3.5"  Diskette  Drives  . 

♦  120MB  15ms  IDE  Hard  Drive 

♦  Local  Bus  IDE  Interface 

♦  Windows  Accelerated  Video  with 
1MB  DRAM  ' 

♦  14"  Color  CrystalScan  1024NI 

♦  Mini  Desktop  Case 

♦  5  16-Bit  ISA  Slots 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools /or  DOS 

♦  MS  Works  for  Windows  2.0 


4SX-3S 


♦  33MHz  Intel  486SX  Processor 

♦  4MB  RAM,  64K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  170MB  13ms  IDE  Hard  Drive  . 

♦  Local  Bus  IDE  Interface 

♦  Windows  Accelerated  Video  with 
1MB  DRAM 

♦  14"  Color  CrystalScan  1024NI  " 

♦  Mini  Desktop  Case 

♦  5  16-Bit  ISA  Slots  . 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


4DX-33 


♦  33MHz  Intel  486DX  Processor 

♦  4MB  RAM,  64K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  200MB  13ms  IDE  Hard  Drive  . 

♦  Local  Bus  IDE  Interface 

♦  Windows  Accelerated  Video  with 
1MB  DRAM 

♦  14"  Color  CrystalScan  1024NI 

♦  Mini  Desktop  Case 

♦  5  16-Bit  ISA  Slots 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


$1495 


$1695 


$1995 


4DX2- 


♦  50MHz  Intel  486DX2  Processor 

♦  8MB  RAM,  64K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  200MB  13ms  IDE  Hard  Drive 

♦  Local  Bus  IDE  Interface 

♦  VESA  Local  Bus  ATI  Ultra  Pro 
with  1MB  VRAM  • 

♦  14"  Color  CrystalScan  1024NI 

♦  Desktop  Case  (Tower  Upgrade) 

♦  8  16-Bit  ISA  Slots,  2  with  32-Bit 
VESA  Local  Bus  Extensions 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


4DX2-66] 


♦  66MHz  Intel  486DX2  Processor 

♦  8MB  RAM,  64K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  340MB  13ms  IDE  Hard  Drive 

♦  Local  Bus  IDE  Interface 

♦  VESA  Local  Bus  ATI  Ultra  Pro 
with  1MB  VRAM 

♦  15"  Color  CrystalScan  1572FS 

♦  Desktop  Case  (Tower  Upgrade) 

♦  X  i  6  Bit  ISA  Slots,  2  with  32-Bit 
VESA  Local  Bus  Extensions  . 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


4DX2ME 


♦  66MHz  Intel  486DX2  Processor 

♦  8MB  RAM,  128K  Cache 

♦  5.25"  &  3.5"  Diskette  Drives 

♦  500MB  1 1ms  SCSI  Hard  Drive 

♦  32-Bit  EISA  SCSI  Controller 

♦  Windows  Accelerated  Video  with 
1MB  DRAM 

♦  14"  Color  CrystalScan  1024NI 

♦  Tower  Case 

♦  8  32-Bit  EISA  Slots 

♦  124-Key  AnyKey  Keyboard 

♦  MS-DOS,  Windows  &  Mouse 

♦  Cool  Tools  for  DOS 

♦  Choice  of  Application  Software 


$2595 


$2995 


$3795 


Please  call  for  other  configurations.  We  custom-build  each  Gateway  2000  system  to  your  specifications. 


® 


/// 


Printed  on 
recycled  paper. 


w 

8  0  0 


GATEWW2O00 


GL©EAL 

'You've  v"Ui  friend  in  the  Nivm'ss."  I^E^LiEAF* 

5  2  3  -  2  0  0  0  ^ 


PRINTED  WITH 

SOY  INK 


610  Gateway  Drive  •  P.O.Box  2000  •  North  Sioux  City,  SD  57049-2000  •  605-232-2000  •  Fax  605-232-2023 
.    .  Sales  Hours:  7am-I0pm  Weekdays,  9am-4pm  Saturdays  (CDT) 

©f 992  Gateway  2000,  Inc.  AnyKey.  HandBook.  FieldMouse  and  TelePath  art  trademarks  of  Gateway  2000.  Inc.  Intel  is  a  trademark  of  Intel  Corporation 
All  other  brands  and  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies.  Prices  and  configurations  are  subject  to  change  without  notice.  Pricesdo  not  include  shipping 


First  Looks 


Multimedia 


MpcOrganizer  Opens 
Windows  to  Multimedia  Files 


BY  JAMES  KARNEY 


Putting  together  a  multimedia 
presentation  can  be  a  frustrating 
experience.  You've  got  to  locate 
and  organize  a  variety  of  files  in 
a  host  of  different  formats. 
Lenel  Systems'  MpcOrganizer  is 
a  $249  Windows  database  that 
catalogs,  locates,  reports,  and 
displays  almost  any  type  of  text, 
image,  animation,  video,  or 
sound  on  a  multimedia  PC. 

But  it's  not  just  a  database. 
MpcOrganizer  is  also  an  OLE 
(Object  Linking  and  Embed- 
ding) server  that  lets  you  paste 
multimedia  files  into  any  Win- 
dows application  that  supports 
OLE  as  a  client. 

The  interface  is  simple,  if  not 
totally  intuitive.  Menus  control 
access  to  databases,  and  win- 
dows display  images  or  reports. 


MpcOrganizer  uses  Borland's 
Paradox  engine  to  build  data- 
bases containing  information 
records  about  multimedia  ob- 
jects. You  can  search  for  objects 
based  on  name,  theme,  descrip- 
tion, or  keyword.  Once  you  lo- 
cate an  object,  you  can  display 
it  or  listen  to  it,  provided  your 
computer  has  the  required 
equipment. 

Adding  ob- 
jects to  a  database 
is  very  simple: 
Open  a  new  ob- 
ject dialog  box,  lo- 
cate the  file  with 
Windows'  File 
Manger,  and  drag 
the  file  icon  into 
the  blank  record. 

To  locate  a 
multimedia  file, 
you    enter  the 


search  string  in  an  empty  record 
dialog  box  and  issue  a  search 
command.  If  a  match  is  made, 
the  program  asks  if  you  want  to 
display  or  listen  to  the  selection. 
You  are  also  able  to  group 
objects  as  a  collection  within  a 
database,  which  can  be  very 
handy  when  designing  a  presen- 
tation. 

Our  searches  on  a  sample  da- 
tabase were  quick  and  straight- 
forward. We  encountered  some 
problems  when  loading  EPS 
files,  but  the  program  located, 
displayed,  and  played  without 
difficulty  a  wide  variety  of 

i 


rt  multimedia  objects. 


bitmapped  images,  MIDI  clips, 
.FLI  animations,  and  CD 
sounds. 

MpcOrganizer  handles  most 
popular  bitmap,  vector,  Auto- 
desk animation,  and  sound  for- 
mats, as  well  as  still  and  full-mo- 
tion video.  These  include  CD 
audio,  CGM,  EPS,  .GIF,  .IMG, 
MIDI,  tape,  TIFF,  .WAV.  and 
.WPG.  Video  sources  include 
still  digital,  full-motion  analog, 
live,  any  Windows-supported 
MCI  overlay  board,  and  Mi- 
crosoft AVI. 

MpcOrganizer  is  very  useful 
for  anyone  who  maintains  a 
large  volume  of  multimedia  ma- 
terial or  is  involved  in  producing 
complex  presentations. 
•  List  price:  MpcOrganizer  Se- 
ries 2,  Version  1.1,  $249.  Re- 
quires: 4MB  RAM,  7MB  hard 
disk  space,  Microsoft  Windows 
with  Multimedia  Extensions, 
DOS  3.1  or  later  (with  Share). 
Lenel  Systems  International  Inc., 
19  Tobey  Village  Office  Park, 
Pittsford,  NY  14534;  716-248- 
9720;  fax,  716-248-9185. 
Circle  424  on  reader  service  card 


■  Printing  Utilities 

PrimeType  Lets  WordPerfect  Use  PostScript 
Fonts  with  Any  Printer  Quickly 


BY  EDWARD  MENDELSON 

LaserTools  Corp.'s  $99.95 
PrimeType  for  WordPerfect  lets 
you  use  any  PostScript  Type  1 
scalable  fonts  with  WordPerfect 
for  DOS  on  any  non-PostScript 
laser    or    dot  matrix 


(PrimeType  doesn't  affect 
WordPerfect's  DOS  preview 
fonts.)  You  also  get  20  Type  1 
fonts  from  Adobe. 

Under  DOS,  PrimeType 
works  like  Bitstream's  FaceLift 
for  WordPerfect,  which  uses 


primer-just  as  Adobe  Adobe  Garamond 

Type  Manager  lets  you    Adobe  Gammond  Italic 


use  PostScript  Type  1 
fonts  with  Windows  and 
any  non-PostScript  print- 
er. But  PrimeType  sur- 
passes ATM  by  printing  at 
a  startling  speed. 

The  program  comes 
with  a  copy  of  ATM  in  the 
box,  so  you  can  get 
WYSIWYG  screen  fonts 
in  Windows  while  using 
PrimeType  itself  to  print 
from  WordPerfect  for 
Windows  using  WordPer- 
fect    printer  drivers. 


Franklin  Gothic  Condense* 

Tekton 

LITHOS  BOLD 

Times  Italic  Bold  Bold  Ii{ 
Helvetica  Oblique  Bold 
Courier  Oblique  Be 
Symbol  ABrAEZHOIKq 

SAMPLER:  A  look  at  the  typefaces. 


Speedo  fonts,  and  LaserTools's 
Fonts-on-the-Fly,  which  uses 
PCL  5  Intellifonts.  It  wraps 
around  WordPerfect,  intercepts 
print  data,  and  generates  the  re- 
quired fonts  inside  your  CPU, 
then  sends  them  to  the  printer 
with  your  document.  You  can 
also  load  PrimeType  separately 
as  a  15K  terminate-and-stay- 
resident  program  instead  of 
loading  it  each  time  you  run 
WordPerfect. 

If  you  use  an  HP-compatible 
laser,  PrimeType  creates  PCL  4 
bitmap  fonts,  which  it  down- 
loads once  and  continues  to  use 
for  the  rest  of  the  session. 

Your  output  speed  depends 
on  the  speed  of  your  computer. 
On  a  33-MHz  486  system  print- 
ing to  a  LaserJet  III,  PrimeType 
took  22  seconds  to  print  a  page 
with  five  soft  fonts  from  DOS 
WordPerfect,  and   1  second 


more  with  WordPerfect  for 
Windows.  The  same  document 
and  fonts,  when  printed  as  a 
PostScript  file  using  HP's 
LaserJet  PostScript  Cartridge 
Plus,  needed  1  minute  49  sec- 
onds to  download  and  print. 

Fonts  from  Adobe  install 
perfectly,  with  a  larger  character 
set  than  you  get  with  Adobe's 
installer. 

The  fonts  in  the  package  are 
the  standard  PostScript  13,  plus 
7  popular  designs  such  as 
Tekton  and  Adobe  Garamond 
(in  one  or  two  weights  only). 
You  can  add  any  of  20,000  Type 
1  fonts  from  any  vendor.  This 
flexibility,  combined  with  Prime- 
Type's  speed,  output  quality, 
and  ease  of  use,  make  it  the  best 
DOS  font  product  on  the  mar- 
ket. 

•List  price:  PrimeType  for 
WordPerfect,  $99.95.  Requires: 
640K  RAM,  DOS  3.0  or  later. 
LaserTools  Corp.,  125045th  St., 
Emeryville,  CA  94608;  800-767- 
8004, 510-420-8777;  fax,  510-420- 
1150. 

Circle  425  on  reader  service  card 
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■  Forms  Software 


PerForm  Pro  Plus: 
Where  Forms  and 
Databases  Meet 


BY  ALFRED  POOR 


Delrina  Technology  calls  its  new 
$399  PerForm  Pro  Plus  package 
"push-button  forms  with  intelli- 
gence." Most  users  who  look  at 
it  are  likely  to  call  it  "almost  a 
Windows  database-manage- 
ment program."  Whatever  you 
call  it,  it  has  impressive  features 
that  are  remarkably  easy  to  use 
and  probably  difficult  to  out- 
grow. 

As  the  name  implies,  the 
program  revolves  around  forms: 
lines  and  labels  and  lots  of 
blanks  to  fill  in.  The  information 
entered  on  a  form  is  entered 
into  a  data  file,  and  PerForm 
Pro  Plus  is  a  polyglot:  It  can  read 
from  and  write  to  comma-  or 
tab-  delimited  ASCII.  dBASE. 
Paradox,  or  Clipper  files. 
(Delrina  plans  to  add  support 
for  SQL  files  as  well  in  the  near 
future.)  Why  call  it  a  database? 
Because  you  can  create  and 
maintain  your  data  files  without 
access  to  a  separate  database, 
such  as  dBASE  or  Paradox. 

The  program  has  two  sepa- 
rate modules.  Designer  and 


FACT  FILE 


PerForm  Pro  Plus 

Delrina  Technology  Inc.. 
6830  Via  Del  Oro,  240, 
San  Jose.  CA  95119; 800-268- 
60X2.  408-363-2345; 
fax.  408-363-2340 


List  price:  $399 

Requires  1MB  RAM,  7MB  hard  disk 
space.  Windows  3.0  or  later. 
In  short:  A  powerful  forms  creation  and 
management  program  that  handles 
data  as  if  it  were  a  database  manage- 
ment program 

S=3/43?)  ON  READER  SERVICE  CARD 


Filler.  Designer  is  for  creating 
your  forms;  Filler  is  for  data  en- 
try and  management  tasks. 

Designer  has  all  the  ear- 
marks of  a  powerful  and  flexible 
Windows  application.  There  are 
the  traditional  pull-down  men- 
us, but  most  commands  also 
have  shortcut  keystrokes  associ- 
ated with  them.  There's  also  a 
status  bar  below  the  menu  line 
that  provides  pull-down  lists  of 
operations  such  as  text  format- 
ting or  border  definition;  when 
you  select  one  of  these,  the  sta- 
tus bar  shows  buttons  that  pro- 
vide one-click  access  to  a  variety 
of  options. 

Designer  includes  a  toolbox 
of  icons  for  various  tasks  such  as 
text  labels,  defining  data  entry 
fields,  and  inserting  graphics, 
among  others.  There  are 
"comb"  tools  that  make  it  quick 
and  easy  to  define  multiple  row 
and  column  entry  layouts  (as 
opposed  to  a  table  editor),  and 
you  don't  need  to  define  the 
fields  for  each  line,  since  one 
definition  at  the  top  of  each  col- 
umn is  sufficient. 

Powerful  field  definition  fea- 
tures are  available.  You  can  de- 
fine calculated  fields,  default 
values,  limiting  ranges,  entry 
edit  masks,  and  automatic  for- 
matting. You  can  define  a  field 
as  compulsory,  or  you  can  pre- 
vent the  operator  from  chang- 
ing data  in  a  field — as  you  might 
do  with  the  total  field  on  an  in- 
voice. 

WINDOWS  DATABASE  FEATURES 

It's  when  you  get  to  the  data- 
base-related features  that  the 
program  begins  to  flex  its 
muscles.  You  can  limit  field  en- 
tries to  predetermined  lists  of 
values,  or  you  can  use  an  exist- 
ing database  as  a  lookup  table 


for  verification.  You  can  also 
bring  back  related  data,  such  as 
the  address  information  for  a 
customer.  The  program  sup- 
ports one-to-many  and  many- 
to-one  relationships  between 
files,  and  can  even  relate  data 
between  files  in  different  for- 
mats, such  as  ASCII  and 
dBASE. 

This  power  is  relatively  easy 
to  access,  since  the  program 
takes  an  object-oriented  ap- 
proach. Once  you  have  defined 
an  object  for  an  invoice  form 
that  produces  a  serialized  num- 
ber that  cannot  be  altered  by  the 
operator,  or  a  date  field  that  has 


even  more  customization  pos- 
sible. You  can  design  your  own 
custom  menus  in  Filler  to  hide 
unwanted  menu  options  or  to 
add  new  commands  for  specific 
applications. 

There  is  a  macro  recorder 
that  creates  commands  using  a 
language  similar  to  the  one  that 
Word  for  Windows  uses  to  cre- 
ate WordBasic  macros.  You  can 
edit  and  alter  these  macros  so 
that  they  can  perform  complex 
procedures,  and  you  can  assign 
macros  to  menu  items  or  on- 
screen buttons  that  the  users  can 
click  on  with  the  mouse. 

The  program  also  knows 


FILL-IN  THE  FIELDS:  PerForm  Pro  Plus  has  a  wide  range  of  pow- 
erful field  definition  features  for  designing  custom  forms. 


the  label  and  formatting  that 
you  want,  you  can  save  these 
items  as  separate  objects  in  a  li- 
brary and  then  add  them  to 
forms  you  develop  in  the  future. 

Delrina  includes  libraries 
containing  dozens  of  objects, 
from  field  definitions  to  graphi- 
cal images.  The  program  also 
comes  with  more  than  100  forms 
that  you  can  use  as  starting 
points  for  your  own  designs.  The 
program's  support  of  DDE  and 
OLE  adds  to  its  flexibility  and 
power;  you  can  embed  your 
company's  logo  or  address  as  an 
object  in  all  your  forms,  and  if 
the  logo  or  address  should 
change,  you  only  have  to  change 
the  item  once  and  all  your  forms 
will  be  automatically  updated. 

All  this  power  makes  it 
easier  for  users  to  complete  the 
forms  using  Filler,  but  there's 


how  to  communicate.  Delrina 
has  bundled  WinFax  Pro  2.0 
with  the  program,  so  you  can  fax 
completed  forms  as  easily  as  you 
can  print  them,  if  you  have  a  fax 
modem. 

PerForm  Pro  Plus  is  designed 
to  work  across  a  network — it 
even  knows  to  ask  where  your 
shared  Paradox  directory  can  be 
found — and  you  can  purchase 
additional  licenses  in  quantity  at 
a  discount.  Delrina  is  planning 
to  add  support  for  LAN  E-Mail 
applications  so  that  users  will  be 
able  to  send  forms,  data,  or  both 
across  the  network. 

If  you're  looking  for  a  way  to 
create  attractive  data  forms,  to 
fill  them  out  on-screen,  and  to 
store  their  data  on  disk  in  stan- 
dard database  format  files,  this 
is  one  product  that  can  do  the 
job  well.  □ 
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Unleash  the  power  of  the  C 
with  Borland  C++ 


BORLAM)  C++ 


Professional  C  programmers  are  choosing 
object-oriented  C++  because  they  know 
it  increases  productivity.  And  the  C++ 

— I  they're  choosing 
is  from  Borland. 
Borland*  C++ 
&  Application 
Frameworks  gives 
you  amazing  code 
reusability,  extensi- 
bility and  easier  maintenance.  With  more  than 
650,000  copies  of  Borland's  C+  +  products  in 
use,  Borland  C+  +  sets  the  standard. 

C  and  C++  for  DOS  and  Windows 

Borland  C++  &  Application  Frameworks  is  the 
#1  choice  of  professional  C  and  C++  program- 
mers for  Windows  and  DOS  application 
development.  The  third-generation  C++ 
compiler  fully  supports  the  AT&T  CFRONT 
3.0  standard  C++,  including  templates!  The 
powerful  C  compiler  fully  implements  the 

||SJPQ  ANSI  C  standard.  And 
yyQp|  p  the  Application  Frame- 
—  works  dramatically 
reduce  your  development 
time  with  sleek  user 
interfaces  and  high-level 
objects  that  bolt  right  on 
to  your  application  with 
^^^^^^  just  a  few  lines  of  code. 


The  C++  you 

Borland  C++  &  Application 
Frameworks  includes: 

•  ObjectWindows'"  for  Windows 

•  Turbo  Vision  "for  DOS 

•  Complete  source  code  for  both  Application 
Frameworks  and  the  runtime  library 

•  Borland  C++ 3.0 

Borland  C++  3.1  includes: 

•  Full  C+  +  with  templates  and  ANSI  C 

•  Improved  global  optimizer 

•  NEW!  MS-Windows  3.1  support:  multi- 
media, OLE,  Pen  and  other  features 


can  rely  on! 

•  NEW!  Optimized  Windows  Development 
Environment 

•  NEW!  Color  Syntax  highlighting 

•  ObjectBrowser"'  visually  displays  classes 

•  DPMI  support 

•  EasyWin'"  converts  DOS  apps  to  Windows 

•  Resource  Workshop  to  create  Windows 
dialogs,  menus,  bitmaps,  icons  and  more 

•  NEW!  UAE  tracer 

•  WinSight'"  message  tracking  utility 

•  Turbo  Debugger*  for  DOS  and  Windows 

•  Turbo  Profiler"  for  DOS  and  Windows 

•  Object-Oriented  Turbo  Assembler* 


PRODUCT 

OF  THE 

YEAR 


FREE  CASE  TOOL  WORTH  $495 

The  Protogen™  CASE  tool  speeds  development  by  letting  you  visually 
design  windows  user  interfaces  and  generate  code. 

When  you  buy  Borland  C+ +  ($495  suggested  retail  price)  or  Borland  C++  and 
Application  Frameworks  ($749  suggested  retail  price),  you  get 
Protogen  Code  Generator  (a  $495  value)  FREE! 

See  your  dealer  today  or  call  now, 
1-800-331-0877,  ext.  5332 

while  supplies  last 


BORLAND 

The  Leader  in  Object-Oriented  Programming 


•All  prices  are  in  US  dollars  Dealer  prices  may  vary  Otter  good  in  US  and  Canada  only  Copyright  ©  1 992  Borland  International,  Inc  All  rights  reserved  All  Borland  product  n 

Microsoft  and  MS  are  registered  trademarks  ot  Microsoft  Corporation  Bl  1 480A 
CIRCLE  295  ON  READER  SERVICE  CARD 
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Multimedia 


Two  Asymetrix  Packages 
Under  $100  Make  Multimedia 
Experiments  Easy 


BY  PETER  SCISCO 


Creating  eye-catching,  atten- 
tion-grabbing multimedia  ex- 
travaganzas has  become  a  little 
easier — and  a  lot  cheaper — 
with  two  new  products  from 
Asymetrix:  Multimedia  Make 
Your  Point  and  MediaBlitz!.  For 
about  the  price  of  the  latest 
computer  golf  game,  Windows 
users,  both  experienced  and  in- 
experienced, can  link  sound  ef- 
fects, music,  narration,  anima- 
tion, pictures,  and  text  to  build 
professional  and  effective  dis- 
plays quickly  and  almost  pain- 
lessly. 

Although  both  of  these 
products  are  close  in  price 
(there's  only  a  $6  difference  be- 
tween the  two,  and  each  lists  for 
under  $100),  they  occupy  oppo- 
site ends  of  the  multimedia  pre- 
sentation spectrum.  Multimedia 
Make  Your  Point  (MMYP)  is 
the  simpler  of  the  two.  It  uses 
the  text-based  metaphor  of  a 
bullet-list  presentation  and  pre- 
designed templates  to  create  a 
direct  and  fast  presentation 
builder. 

MediaBlitz!,  on  the  other 
hand,  is  more  complex,  employ- 
ing the  idea  of  a  time  line  and 
using  the  metaphor  of  a  video 
production  unit.  MMYP  will  ap- 
peal to  users  who  are  looking  to 
create  presentations  quickly: 
MediaBlitz!  is  aimed  at  more  ex- 
perienced professionals  with 
state-of-the  art  hardware  and 
multimedia  libraries  of  clips  and 
presentations. 

MULTIMEDIA  MAKE  YOUR  POINT 

Creating  a  presentation  with 
MMYP  consists  of  a  few  simple 
steps.  Working  with  screens, 
you  enter  a  title  and  then  text 
for  secondary  bullet  items.  To 


enhance  the  look  of  the  presen- 
tation, a  Template  Gallery  pro- 
vides a  selection  of  basic  de- 
signs, from  sports  motifs  to 
urban  skylines.  The  number  of 
bullets  available  on  any  screen 
depends  on  the  template  used: 
for  example,  the  Patriotic  tem- 
plate includes  room  for  four  bul- 
lets, while  the  Any  Occasion 
Black  template  uses  only  one 
bullet  per  screen. 

Depending  on  the  type  of 
presentation  you  need,  you  can 
choose  templates  that  rely  more 
on  buttons  than  on  bullets.  Each 
template's  chacteristics  can  be 
edited,  including  the  color  of 
buttons,  the  inclusion  of  graph- 


you  add  your  text  to  the  title  and 
the  bullet  lists,  which  appear  as 
boxes  on  the  screen.  Different 
fonts  and  type  sizes  are  sup- 
ported, but  the  box  does  not  ex- 
pand to  fit  the  text.  A  line  that 
doesn't  fit  in  the  box  will  be 
truncated  during  the  actual  pre- 
sentation. A  warning  message 
during  the  edit  stage  would  have 
eliminated  the  need  to  launch 
the  presentation  before  discov- 
ering the  error. 

MMYP  enhances  its  text- 
based  presentations  by  letting 
you  associate  events  with  spe- 
cific actions.  For  example,  a  bul- 
let item  can  be  defined  so  that 
when  it  appears  it  is  accompa- 


CONNECT:  With  MMYP,  you  link  events  to  specific  actions,  such 
as  clicking  a  button,  to  create  an  interactive  presentation. 


ics  (.BMP,  .CGM,  .DIB.  DRW. 
EPS,  TIFF,  and  .WMF  for- 
mats), and  the  palette  that  will 
be  used  in  the  overall  design. 
Changes  made  to  the  template 
occur  globally;  in  order  to  make 
changes  to  individual  screens, 
you  will  need  to  create  separate 
presentations  and  then  link 
them. 

After  selecting  a  template. 


nied  by  a  sound  effect  or  an  ani- 
mation clip.  Multimedia  effects 
can  also  be  linked  to  buttons, 
and  transition  effects  (dissolves 
and  wipes,  for  example)  can  be 
assigned  to  entire  screens.  But- 
tons and  bullets  can  call  up 
other  screens,  other  presenta- 
tions, and  even  specific  screens 
within  presentations.  Unlike 
more  sophisticated  packages, 


MMYP  cannot  link  more  than 
one  effect  to  each  action.  You 
cannot,  for  example,  define  a 
button  so  that  when  activated  it 
shows  a  graphics  image  and 
plays  a  .WAV  file. 

Bringing  all  of  these  ele- 
ments together  is  easier  than  it 
sounds,  thanks  to  a  step-by-step 
simplicity  designed  for  users 
who  need  to  create  something  in 
a  hurry  or  who  are  new  to  the 
world  of  multimedia.  Support 
for  speakers'  notes  and  printing 
make  excellent  finishing 
touches,  although  potential  buy- 
ers should  note  that  the  pro- 
gram won't  print  presentation 
screens  to  a  file  (such  as  .BMP, 
EPS,  or  TIFF)  that  could  be 
used  in  other  applications.  Nor 
can  presentations  be  saved  in 
runtime  versions  that  might  be 
left  behind  with  clients  or  passed 
around  the  office. 

MEDIABLITZ! 

While  MMYP  bills  itself  as  a 
quick-hit  presentation  maker, 
MediaBlitz!  offers  its  services  as 
a  "multimedia  utility."  The 
program's  simple  design  makes 
its  sophisticated  multimedia  ed- 
iting tools  accessible  to  any  com- 
puter user  who  is  comfortable 
with  Windows  3.1. 

MediaBlitz!  goes  beyond  the 
creation  of  presentations  by  let- 
ting you  create  libraries  of 
"scores,"  which  are  collections 
of  multimedia  clips  that  can  be 
edited  and  put  together  in  dif- 
ferent ways.  Rather  than  using 
the  event-activity  link  of 
MMYP,  MediaBlitz!  uses  a 
time-line  metaphor  and  three 
separate  modules  for  creating 
and  editing  multimedia  presen- 
tations. 

The  basic  building  block  in 
MediaBlitz!  is  ClipMaker.  Each 
clip  references  a  piece  of  audio 
(CD,  MIDI,  or  .WAV)  or  an 
animation  clip  (Autodesk  Ani- 
mator and  3-D  Studio, 
MacroMind  Director,  and  Gold 
Disk  Animation  Works  are  sup- 
ported). Using  the  ClipMaker, 
you  create  a  file  that  holds  re- 
lated multimedia  clips.  Each 
multimedia  event  can  be  edited 
for  start  and  end  times,  and  each 
can  be  sampled  by  means  of  the 
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ClipMaker  control  panel. 

Curiously,  MediaBlitz!  does 
not  import  or  use  files  created 
with  Multimedia  Make  Your 
Point.  Users  who  want  to  use 
presentation  screens  created 
with  the  MMYP  in  MediaBlitz! 
scores  will  first  have  to  save 
MMYP  screens  as  bitmaps  using 
a  capture  utility  or  experiment 
with  the  Windows  Clipboard. 

The  MediaBlitz!  clip  file  can 
in  turn  be  loaded  into  the  Score- 
Maker.  A  score  in  Media-Blitz! 
is  a  collection  of  clips,  with  addi- 
tional editing  tools  for  integrat- 
ing those  clips  along  a  time  line. 
The  time  line  also  provides  a 
means  of  incorporating  bit- 
mapped images  into  the  score. 
Each  score  can  be  composed  of 


different  clips  from  different  clip 
files,  which  makes  MediaBlitz!  a 
kind  of  multimedia  storehouse. 

It  is  not  always  a  simple  mat- 
ter to  tie  all  of  these  elements  to- 
gether into  a  coherent  and  pro- 
fessional presentation,  but  all 
the  tools  are  here  for  getting  the 
job  done.  The  interactive  time 
line  is  especially  effective;  mov- 
ing the  cursor  over  the  colored 
bars  that  represent  clip  refer- 
ences displays  the  name  of  the 
multimedia  element  as  you 
define  it  (instead  of 
"CLAP. WAV,"  for  example, 
you  could  name  the  clip  "Light 
Applause"  instead).  You 
double-click  on  the  colored  bar 
to  bring  up  an  editing  window 
for  making  fine  adjustments  to 


ij 


each  element  in 
the  way  the  pre- 
sentation is  dis- 
played. 

For  users  fa- 
miliar with  Tool- 
Book program- 
ming and  Win- 
dows DDE,  it's 
possible  to  create 
applications  that 
will  run  a  score 
created  with 
MediaBlitz!  This 
DDE  support  al- 
lows you  to  create  — 
interactive  demonstrations  for 
information  kiosks  or  run  a  mul- 
timedia event  from  within  a 
separate  Windows  application. 
For  example,  a  spreadsheet  sup- 
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■  Windows  Utilities 

HP's  Dashboard:  Another 
Way  to  Drive  Windows 


BY  BARRY  SIMON 


Small  is  beautiful.  That's  clearly 
the  principle  that  governed  the 
design  of  Hewlett-Packard's  $99 
Dashboard  for  Windows.  Real- 
izing that  users  want  a  utility  to 
be  unobtrusive  when  not  in  use, 
HP  has  made  Dashboard  the 
most  compact  control  center 
available  to  help  you  drive  Win- 
dows. 

Dashboard  squeezes 
access  to  a  pop-up  task 
list,  a  clock  with  alarms,  a 
virtual  desktop  control,  a 
resource  gauge,  a  print 
driver  manager,  some 
quick  launch  buttons, 
help  and  configure  but- 
tons, and  access  to  all 
your  program  groups  for 
launching  into  a  horizon- 
tal strip  that  takes  up 
about  20  percent  of  your 
screen. 

While  attractively 
packaged  and  imple-  — 
mented,  most  of  Dashboard's 
features  are  also  found  in  other 
Windows  utilities.  The  unique 
tool  is  the  Printer  Manager. 
Each  installed  printer  is  repre- 
sented by  a  button  on  the  Dash- 
board, and  each  button  has  what 


looks  like  a  small  light,  with  the 
active  printer  lit.  Changing 
printers  is  as  easy  as  pressing  a 
button.  For  users  who  need  to 
juggle  multiple  printers  and  fax 
drivers,  it's  much  faster  than  in- 
voking the  Windows  printer 
setup. 

Dashboard  uses  Program 
Manager's  group  files  directly 
and,  if  it  is  the  shell,  you  can  ma- 
nipulate groups  and  even  make 


CONTROL:  Dashboard's  resource  reporter 
eludes  information  about  active  tasks. 


subgroups.  Minimized  DOS  ses- 
sions that  have  been  launched 
from  Dashboard  fail  to  use  the 
icon  and  title  that  they  would 
use  if  launched  from  Program 
Manager.  What's  notable  is  how 
little  space  program  launching 


takes;  groups  are  indicated  with 
a  row  of  file-folder  tabs. 

Dashboard  implements  a 
virtual  desktop  the  same  way 
hDC's  Power  Launcher,  Aba- 
cist's  HotWin,  and  Attitash's 
Wide  Angle  do.  Your  desktop 
gains  a  workspace,  three,  five, 
seven,  or  nine  screens  wide,  and 
you  use  Dashboard  to  deter- 
mine which  virtual  screen  is  dis- 
played and  to  move  applications 
between  virtual  screens.  You 
can  save  a  set  of  open  programs 
to  particular  virtual  screens  for 
later  use.  The  lack  of  hotkeys  to 
switch  between  virtual  screens, 
something  offered  by  Power 
Launcher  and  HotWin.  is 
a  drawback. 

Dashboard  is  a  wel- 
come addition  to  the 
crowded  Windows  utility 
market.  It  competes  with 
Metz  Task  Manager  (First 
Looks,  September  15, 
1992)  for  top  honors  in 
the  contest  to  squeeze  the 
most  control  over  Win- 
dows into  the  smallest 
amount  of  screen  space. 
in-  "List  price:  Dashboard 
for  Windows,  Version  1.0, 
^—  $99.  Requires:  1MB  hard 
disk  space,  Windows  3.0  or  later. 
Hewlett-Packard  Co.,  PC  Soft- 
ware Division,  974  E.  Arques 
Ave.,  Sunnyvale,  CA  94086;  800- 
554-1305,  408-720-3441;  fax, 
408-720-3560. 
Circle  419  on  reader  service  card 


BLITZ:  MediaBlitz!  lets  you  create  multiple 
scores  with  elements  from  many  sources. 


porting  high  profits  could  be  ac- 
companied by  a  chart  and  an 
animation  clip  and  music.  Fu- 
ture versions  of  the  product  will 
offer  full  OLE  support. 

DIFFERENT  AUDIENCES 

Despite  its  limitations.  Multime- 
dia Make  Your  Point  is  a  pro- 
ductive tool,  and  its  low  price  is 
an  encouraging  sign  for  users  ea- 
ger to  explore  the  possibilities  of 
multimedia  presentations.  For 
more  sophisticated  applications 
and  for  users  more  comfortable 
with  programming  and  produc- 
tion techniques.  MediaBlitz! 
provides  all  of  the  necessary 
tools  at  an  extremely  low  cost. 
Even  users  who  have  shied  away 
from  multimedia  will  have  little 
excuse  for  not  testing  the  wa- 
ters. 

•  List  price:  Multimedia  Make 
Your  Point,  Version  1.0,  $89.  Re- 
quires: 3MB  RAM,  3MB  hard 
disk  space,  Microsoft  Windows 
3.1.  For  CD  audio:  CD-ROM 
drive  with  150KB  transfer  rate. 
Other  audio:  MCI-compatible 
sound  card,  wave  audio,  or 
MIDI  device. 

Circle  420  on  reader  service  card 

•  List  price:  MediaBlitz!,  Version 
1.0,  $95.  Requires:  4MB  RAM, 
2MB  hard  disk  space,  Microsoft 
Windows  3.1.  For  CD  audio: 
CD-ROM  drive  with  150KB 
transfer  rate.  Other  audio:  MCI- 
compatible  sound  card,  wave  au- 
dio, or  MIDI  device.  Asymetrix, 
110  110th  Ave.  NE,  #717, 
Bellevue,  WA  98004;  800-448- 
6543, 206-462-0501;  fax,  206-454- 
0672. 

Circle  421  on  reader  service  card 
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Why  it's  smart 


The  #1  -selling  database 

dBASE®  is  the  #l-selling  relational 
database  in  die  world.  It  offers  die 
most  complete  set  of  tools  for  devel- 
opers and  users  to  access  and  manage 
their  corporate  data. 

Today,  more  than  three  million  peo- 
ple use  it  to  build  applications  that 
help  them  run  their  businesses  and 
maintain  a  competitive  edge.  And 
with  the  world  s  largest  community  of 
trainers,  consultants,  and  add-on  soft- 
ware extensions,  it's  little  wonder  that 
dBASE  is  the  standard  for  corporate 
applications  development.  Now,  new 
dBASE  IV  version  1.5  makes  it 
smarter  dian  ever  to  go  with  #1. 

New!  Version  1.5  is  here 

Now  there's  an  easier-to-use,  faster, 
and  more  powerful  dBASE.  It's 
packed  with  the  features  you've 
asked  for  most,  making  it  smarter 
than  ever  to  use  the  worlds  #1  PC 
database. 


Working  smarter  is  faster 

0 1  TIMIZATIOM  With  new  dBASE  IV, 
you  get  the  job  done 
Ulster  because  you 
work  smarter.  Smarter 
because  new  IQ!  "  opti- 
TECHNOIOGY  mization technology 


The  Worldwide  Standard 


What's  new  in  dBASE  IV  v1.5: 

For  Users 

•  Mouse  support 

•  Editable  multi-file  view 

•  Calculated  held  linking 

•  QBE  summary  operators  and  pick  lists 

•  Automatic  install 

•  New  optimization  technology— IQ! 

•  Sav  e  query  indexes 

For  Developers 

•  INDEX  functions 


40  work  areas 

Template  Language  included 

Enhanced  BL\NK  support 

Browse/Edit  organize  menu  toggle 

Conditional  compilation 

Low-level  file  I/O 

Open  architecture  Control  Center 

Enhanced  Rl'X  function 

Multiple  and  global  procedure  libraries 


■MB 


automatically  selects  the  fastest 
method  to  retrieve  your  data. 
Smarter  because  you  can  create 
tables,  forms,  reports,  queries,  and 
menus  in  record  time — without 
programming. 

Smarter  because  you  get  40 
different  work  areas  for 
easier  management 
of  large  applica- 
tions. Plus  4 
mouse  support  for 
fingertip  access  to  features, 
an  enhanced  RUN  function  to  run 
popular  DOS  applications  from  with- 
in dBASE,  and  comprehensive  multi 
user  capabilities.  All  of  which  means 
you  maintain  tight  data  integrity, 
more  flexibility  and  more  support 
than  ever  before. 


Advanced  design  tools 
build  applications  faster 

dBASE  IVs  easy-to-use  Control 
Center  comes  complete  with  an 
innovative  set  of  design  tools,  includ- 
ing report,  form,  and  label  generators 
that  help  you  create  your  applications 
quicker.  And  the  Control  Centers 
open  architecture  makes  it  easy  to 
enhance  or  customize  your  own  appli- 
cations by  ineoqwrating  third-party 
add-on  products  available  for  dBASE. 
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er  to  go  with  #1 


Faster  applications 
development 

The  industry-standard  dBASE  lan- 
guage comes  with  a  host  of  improve- 
ments that  speed  development: 

•  Integrated  debugger  and  a  built-in 
applications  generator 

•  More  than  40  new  commands, 
functions,  and  kevwords — 
Template  Language  now  included 

•  C  language-like  low  -level  file  I/O 

•  IBM®  SAA-compliant  SQL 

•  Advanced  BLANK  support 

100%  commitment 
to  dBASE 

Now  that  it's  from  Borland,  vour 
investment  in  dBASE  is  secure. 
dBASE  gives  you  all  the  benefits  of 
complete  compatibilitv  and  applica- 
tion portability'  that  come  with  tlie 
database  standard.  And  Borland  is 
the  acknowledged  database  technol- 
ogy innovator,  so  vou're  on  the  win- 
ning team  for  the  long  haul.  Get 
dBASE  IV  vl.5  today.  You'll  see  why 
it's  smarter  than  ever  to  go  with  #1. 


Get  NEW  dBASE  IV 
v1.5  today  and 
receive  more 
than  $250  in 
additional  software; 

FREE! 

See  your  dealer  or  call  now 
1-800-331-0877,  ext.  631 5 
In  Canada,  call  1  -800-461  -3827. 


R  A  N  T  E  E  i     dBASE  IV 


dBASE  IV 

Asiri  -Tate 

a  Bortand  Company 


r  

Send  me  my  FREE  Pro  Pack  Software! 

Purchase  dBASE  IV  vl.5  and  Borland  will  give  vou  Central  Point  Software's 
Backup  and  Anti-Virus  programs/nr*  That's  a  suggested  retail  value  of  $258. 
Offer  g(X)d  while  supplies  last. 

Check  DOS  disk  slje  require*    []  5W    |    |  31/T 


100%  J 


dBASE  rVvtS8«W#L 


Company 


(We  cannot  ship  to  P  0  bones  ) 


City/State/Province.. 


Zip/Postal  Code:. 


Phone  ( 


FAX:  (  |_ 


COMPLETE  this  coupon.  ATTACH  a  copy  ot  your  sales  receipt  (or  a  copy  ol  purchase  order  and  billing  Invoice)  AND  ENCLOSE  $9.00 
U.S.  lor  shipping  and  handling  (check  or  money  order  payable  lo  Borland  International.  Inc.). 

Send  to:  Borland's  Pro  Pack  Offer,  P.O.  Box  7243,  San  Francisco.  California  94120-7243. 

'Offer  good  in  U  S  and  Canada  only  on  dBASE  IV  vl.5  purchases  Offer  good  while  supplies  last  Only  original  coupons  will  be  accepted  No  responsi- 
bility is  assumed  for  lost,  late  misdirected,  or  destroyed  mail  Please  allow  4-6  weeks  for  delivery  Subject  to  all  local,  state,  and  federal  regulations 
Void  where  prohibited  Offer  not  valid  tor  Upgrades.  Competitive  Upgrades.  LAN  Packs.  Volume  Packs,  or  any  other  Borland  promotion  except 
dBASE  IV  vl.5  products  Distributors  and  resellers  not  eligible  to  participate  Central  Point  is  a  registered  trademark  of  Central  Point  Software 
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Microsoft  Adds  Scheduling 
To  Its  E-Mail  System 


BY  HENRY  FRESKO-WEISS 

With  Schedule+,  Microsoft  has 
made  personal  and  group  sched- 
uling about  as  easy  as  it  can  get. 
Creating  personal  appointments 
takes  just  seconds,  and  group 
scheduling  is  intelligent  and  in 
many  ways  automatic.  The  pro- 
gram runs  under  Microsoft 
Mail,  so  if  you're  already  using 
that  system.  Schedule*  is  a  valu- 
able addition. 

The  main  screen  in  Sched- 
ule+  is  the  Appointment  Book, 
a  daily  calendar  with  half-hour 
time  slots,  a  month-at-a-glance 
calendar,  a  notes  area,  and  tabs 
for  accessing  other  views.  The 
only  other  work  screen  is  the 
Messages  window,  which  holds 
all  the  mail  related  to  meeting 
requests  and  responses. 

You  can't  change  the  half- 
hour  time  slots  on  the  calendar, 
but  you  can  record  alternative 
start  and  end  times  for  an  ap- 
pointment, down  to  the  minute. 

APPOINTMENTS  AT  A  CLICK 

You  enter  an  appointment  by 
simply  pointing  at  a  start  time, 
dragging  down  to  the  end  time, 
and  immediately  typing  a 
description — there's  no  dialog 
box.  For  it  to  be  any  easier,  the 
program  would  have  to  read 
your  mind.  You  can  add,  delete, 
or  change  an  appointment  de- 
scription right  on  the  calendar, 
drag  the  appointment  to  a  new 
time,  or  push  and  pull  the  end 
border  to  change  its  length.  A 
time  slot  can  hold  up  to  six  si- 
multaneous meetings. 

Double-clicking  on  an  ap- 
pointment brings  up  a  dialog 
box  that  lets  you  change  ap- 
pointment particulars.  The  dia- 
log box  also  lets  you  set  a  re- 
minder, mark  an  appointment 
private,  invite  other  people,  or 
make  an  appointment  tentative. 
Tentative  meetings  don't  show 


up  as  busy  time  in  the  Planner 
view,  and  they  can't  be  seen  by 
other  users  setting  up  a  group 
meeting. 

From  the  Appointments 
menu,  Schedule+  lets  you  set  up 


any  one  of  the  fields.  Tasks  can 
have  reminders,  and  a  button 
lets  you  put  them  in  your  sched- 
ule. Overdue  tasks  appear  in 
red;  the  description  of  com- 
pleted tasks  automatically  ap- 
pears in  the  notes 
field  for  that  day. 

Your  tasks  can 
be  shared  as  easily 
as  your  personal 
calendar,  making 
it  possible  to  do 
simplified  work- 
flow management 
for  a  group. 


8ET  TOGETHER:  Schedule+  makes 
arrange  meetings  and  personal 


it  easy  to 
schedules. 


recurring  appointments.  You 
can  make  them  daily  appoint- 
ments or  define  them  as  weekly, 
biweekly,  monthly,  or  yearly  on 
a  particular  day  of  the  week. 
Unfortunately,  you  can't  specify 
other  patterns,  such  as  every 
third  week  or  every  ten  days. 

A  LONGER  VIEW 

The  Planner  view  lets  you  see  up 
to  17  days  at  once.  It  shows  the 
time  slots  with  columns  for  the 
days.  Your  busy  times  are  indi- 
cated by  a  vertical  bar.  If  you  use 
the  Appointments  menu  to  set 
up  a  meeting,  you're  returned  to 
the  Planner  view;  if  you  double- 
click a  time  cell,  you're  brought 
to  the  corresponding  place  in 
the  appointment  book.  By  drag- 
ging the  pointer  over  more  than 
one  column,  you  automatically 
establish  a  multiple-day  ap- 
pointment. 

Another  view  in  Schedule+, 
Tasks,  lets  you  work  outside  the 
calendar.  Here  you  set  up 
project  headings  with  tasks 
listed  under  them.  Each  task  can 
have  a  priority,  a  due  date,  and  a 
description,  and  you  can  sort  on 


8I0UP 

SCHEDULING 

The  Planner  view 
is  where  you  do 
your  group  sched- 
uling. There  you'll  find  a 
Change  button  that  lets  you  se- 
lect attendees  from  a  list  of 
Schedule-i-  users.  The  list  can  in- 
clude conference  rooms,  projec- 
tion equipment,  and  other  re- 
sources. All  of  their  busy  times 
are  collated  and  represented  by 
vertical  bars.  When  your  ap- 
pointments overlap  with  those 
of  your  attendees,  the  program 
lets  you  know  by  cross-hatching 
the  bars. 

Since  all  the  busy  times  are 
clearly  displayed,  it  becomes  a 
simple  matter  to  see  when  the 
people  you  want  at  a  meeting 
are  free.  You  can  also  use  the 
Auto-Pick  feature  to  find  the 
first  free  time.  After  selecting 
your  time,  you  click  the  Request 
Meeting  button  and  a  message 
form  pops  up.  All  you  need  to 
enter  is  a  subject  line  and  de- 
scription. When  you  click  the 
Send  button,  each  person  on 
your  list  gets  the  message,  and 
Schedule*  automatically  books 
the  appointment  on  your  calen- 
dar. If  an  attendee  isn't  using 
Schedule+,  he  or  she  will  still  get 
a  Microsoft  Mail  message.  This 


makes  it  possible  for  an  organi- 
zation to  make  effective  use  of 
Schedule+  even  if  everyone  isn't 
using  the  program. 

Attendees  receiving  a  re- 
quest can  accept,  reject,  or  ten- 
tatively accept  it.  Their  re- 
sponses are  automatically  sent 
back  to  you,  and  their  calendars 
are  updated. 

Schedule*  allows  for  five 
levels  of  security.  You  can  open 
your  calendar  up  completely — 
let  other  people  view  it,  add  ap- 
pointments, and  even  change 
existing  appointments — or  you 
can  restrict  access  to  just  viewing 
your  free  and  busy  times.  Sched- 
ule +  data  can  be  shared  across 
servers  and  over  a  wide  area 
network.  There  is  also  a  gateway 
to  PROFS  users,  and  schedule 
reconciliation  lets  you  work  on 
your  schedule  off-line. 

Schedule -  makes  individual 
and  group  calendar  mainte- 
nance a  breeze.  Its  features  are 
intuitive  and  often  automated. 
The  one  main  drawback  right 
now  is  that  it  will  only  work  with 
Microsoft  Mail.  But  Microsoft 
says  that  Version  2.0  will  run 
with  any  Windows  mail  applica- 
tion that  supports  the  com- 
pany's mail  protocols.  □ 


FACT  FILE 


Microsoft  Schedule* 
for  Windows, 
Version  1.0 

Microsoft  Corp.,  One 
Microsoft  Way,  Redmond,  WA 
98052;  800-426-9400. 
206-882-8080 


List  price:  Server  and  workstation  soft- 
ware with  two-workstation  license. 
$195.  additional  live-user  license.  $395. 
20-user.  $1.349. 100-user,  $5,500;  500- 
user.  $22,500. 

Requires:  2MB  RAM,  Microsoft  Win- 
dows 3  0  or  later,  Microsoft  Mail  3  0, 
networking  software  compatible  with 
DOS  3  1  or  later 

In  short  Schedule*  is  an  easy  program 
to  use  and  learn  It  takes  only  seconds  to 
set  up  appointments,  and  scheduling  is 
intuitive  and  automatic  wherever  pos- 
sible But  you  must  be  a  Microsoft  Mail 
user  to  run  the  program. 
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The  most  advanced 
Windows  spreadsheet 

starts  with  an 
elementary  concept 


CD 
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QUATTRO  PRO 


FOR  WINDOWS 


FOR  DOS 


QUATOO  PRO  FOR  WINDOWS  QUATTSO  WO  40  FOR  DOS 

BORLAND  BORLAND 


Introducing  Quattrd*  Pro  for  Windows. 
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. .  .Spreadsheet 


Quattro  Pro  for  Windows  is  the  most  usable  spreadsheet  ever 
made.  Built  with  Borland's  renowned  object-oriented  technology, 
Quattro  Pro  for  Windows*  is  packed  with  hot  new  features  you  won't 
find  in  any  other  spreadslieet. 


NEW!  Spreadsheet  Notebooks*  with 

customizable  Tabs  are  nothing  less  than 
a  revolution  in  spreadsheet  ease  of  use. 
Now  you  ran  intuitively  organize  and 
manage  mm  spreadsheet  data. 

NEW!  Object  Inspector"*  menus  end 

the  hassle  of  searching  through  menus. 
They're  simpler  than  1-2-3.  just  click 
the  rig/if  mouse  button  anywhere  on  the 
screen  to  get  a  list  of  what  you  can  change 
and  change  it  right  there. 

NEW!  Database  Desktop  is  the 

easiest  way  to  incorporate  dBASE*  and 
Paradox®  data  into  your  spreadsheet. 
Just  what  you'd  expect  from  Borland, 
die  leader  in  database  technology. 


NEW!  SpeedFlir  and  SpeedFormar 

slash  setup  time  by  automatically  filling  in 
spreadsheet  headings  and  formats. 

NEW!  SpeedBarS " .  context- 
sensitive  and  customizable.  SpeedBar 
icons  give  you  pushbutton  access  to  your 
most  frequendy  used  commands. 

NEW!  Presentation  Graphics  and 

drawing  tools  that  rival  diose  of  Freelance 
and  Harvard  Graphics  are  built-in.  You 
don't  need  to  buy  a  separate  graphics 
package. 

YES!  Compatible  with  Lotus  1-2-3 
files,  macros,  and  publishing  styles  and 
with  Excel  .XLS  files. 


Find  your  spreadsheet 
information  in  a  flash! 

From  everyday  tasks  to  complex  projects, 
Spreadsheet  Notebooks  are  the  easiest 
way  to  work  with  your  spreadsheets.  By 
incorporating  multiple  spreadsheet  pages 
in  a  single  file  (one  notebook  can  handle 
up  to  256  spreadsheet 
pages),  you  can  break 
any  complex  spread- 
sheet into  easy-to- 
manage  pieces. 
Assign  meaningful 
names  to  your  notebook  tabs  and  finding 
information  is  as  easy  as  flipping  through 
a  notebook. 

Notebooks  are  the  smart  wav  to  do  3-D 
spreadsheets!  You  can  present  data  in 
flip-chart  style  and  format  pages  in  a 
group,  like  chapters.  Because  you  navi- 
gate easily,  it's  simple  to  build  multi-page 
models. 
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You  may  never  open 
the  manual 


OBJECT 
INSPECTOR 


Quattro  Pro  for 
Windows  is  the  most 
usable  spreadsheet 
ever.  With  Quattro 
Pro  for  Windows' 
object-oriented  user 
interface,  even'  action 
you  take  is  easier  and  faster. 

Object  Inspector  menus  let  you  make 
one-step  changes  to  any  object  on  your 
screen  with  just  a  click  of  the  right  mouse 
button— no  more  searching  through  lay- 
ers of  pull-down  menus. 

Context-sensitive,  customizable 
SpeedBars'u  give  you  pushbutton  access 
to  your  frequendy  used  commands. 
Drag  and  Drop  lets  you  move  or  copy 
data  instantly  with  the  mouse. 


Built-in  graphics  rival 
standalone  packages 

Quattro  Pro  for  Windows  gives  you  extra- 
ordinarily  powerful  graphics  tools  built-in 
You'll  never  have  to  learn  a  separate 
graphics  package. 

Get  35  2-D  and  3-D  graph  types— 
with  thousands  of  variations.  Then 
enhance  your  graphs  by  adding  text, 
lines,  arrows,  and  built-in  clip  art. 

Use  the  Slide  Show  and  Light  Table 

to  create  incredible  electronic  presen- 
tations. Arrange  and  rearrange  slide 
shows  in  seconds  and  customize  them 
with  dazzling  transition  effects. 

You  can  create  35mm  slides 
and  overheads,  too.  No  other 
spreadsheet  gives  you  all  tliis 
presentation  power. 


•Quattro  Pro  tor  Windows  and  Spreadsheet  Notebooks  have  patents  pending 


Quattro  Pro  beats 


Other  spreadsheets  don't  compare 


FEATURE 

QPW 

EXCEL 

4.0 

1-2-3/W 
R1.1 

1-2-3 
R2.4 

1-2-3 
R3.1 

ORGANIZATION 

Spreadsheet  Notebooks 

Y 

N 

N 

N 

N 

Nameable  Tabs 

Y 

N 

N 

N 

N 

Group  Formatting 
on  Selected  Pages 

Y 

Y 

N 

N 

N 

True  3-D  Consolidation 

Y 

N 

Y 

N 

Y 

EASE  OF  USE 

Right  Mouse  Button  Formatting 

Y 

Y 

N 

N 

N 

Object  Inspectors 

Y 

N 

N 

N 

N 

Context-sensitive  SpeedBars 

Y 

Y 

Y 

N 

N 

SpeedFill  and  SpeedFormat 

Y 

Y 

Y- 

N 

N 

Drag  and  Drop 

Y 

i 

N 

N 

N 

GRAPHICS  AND  PRESENTATIONS 

3-D  Graphs 

Y 

Y 

N 

N 

N 

Slide  Show  with  Light  Table 

Y 

N 

N 

N 

N 

Live  Linked  Graph  Types  and 
Formatting  in  Slide  Shows 

Y 

N 

N 

N 

N 

DATABASE  ACCESS 

Live  View  of  Networked 
Database  Tables 

Y 

N 

N 

N 

N 

Database  Desktop 

Y 

N 

N 

N 

N 

CUSTOMIZATION 

Macro  Buttons  on  Spreadsheet 

Y 

Y 

t. 

N 

N 

Visual  User  Interlace  Builder 

Y 

N 

[. 

N 

N 

COMPATIBILITY 

Reads  Quatlro  Pro.  Excel, 
1-2-3  Files  and  Styles 
(including  Allways  &  Impress) 

Y 

N 

N 

N 

N 

Runs  Your  QPro  &  1-2-3  Macros' 

Y 

N 

N 

N 

N 

ANALYSIS 

Optimizer 

Y 

Y 

Y 

N 

Y 

Outstanding  1-2-3 
and  Excel  compatibility 

Quattro  Pro  for  Windows  is  the  next- 
generation  Windows  spreadsheet.  It  is  the 
only  spreadsheet  that  gives  you  both  inno- 
vation and  compatibility  with  Lotus  1-2-3, 
Excel,  and  Quattro  Pro.  Quattro  Pro  for 
Windows  supports  1-2-3  files,  macros, 
and  publishing  styles,  including 
Allways,  Impress,  and  WYSIWYG.  It 
also  supports  Excel  .XLS  3.0  and  4.0 
files.  What's  more,  Quattro  Pro  for 
'  Windows  is  much  more  compatible 
with  1-2-3  than  Excel.  For  example, 
unlike  Excel,  Quattro  Pro  formulas,  ranges, 
and  command  actions  (like  moving  blocks) 
work  as  1-2-3  users  would  expect. 

Fast  database  access 
to  dBASE  and  Paradox 

Only  Quattro  Pro  for  Windows  gives 
you  easy  access  to  database  information. 
Borland's  unique  Database  Desktop™  lets 
you  view,  edit,  and  copy  dBASE  and 
Paradox  tables  directly  from  within 
Quattro  Pro.  And  only  Quattro  Pro  for 
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tSome  1-2-3  macros  may 
require  modification 
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Only  Quattro  Pro  for  Windows  gives  ► 
you  a  Light  Table  to  arrange  your 
electronic  slide  shows  in  seconds. 


A 

The  Database 
Desktop:  Only 
Borland  makes 
access  to  dBASE 
and  Paradox 
data  this  easy 
with  QBE. 


Copyrighted  i 


1-2-3  ar 


Windows  has  Query  By  Example,  so  you 
can  ask  questions  about  your  data  with 
point-and-click  ease.  Since  its  from 
Borland,  the  database  leader,  you  can 
count  on  it  working  right,  even  in  network 
environments. 

Create  custom 
applications  in  minutes 

Because  of  its  object-oriented  design, 
only  Quattro  Pro  for  Windows  makes  it 
easy  to  customize  your  spreadsheet.  All 
the  tools  are  there  for  you  to  create  your 
own  custom  dialog  boxes,  powerful  time- 
saving  macros,  and  SpeedBars. 

Don't  settle  for  second  best 

Independent  tests  conducted  by  Usability 
Sciences  Corporation  find  that  two  out  of 
three  Windows  spreadsheet  users  tested 
preferred  Quattro  Pro  for  Windows.  Don't 
settle  for  second  best — get  Borland's 
Quattro  Pro  for  Windows  today! 


r   

Quattro  Pro  for  Windows  and  DOS 
now  together  for  the  price  of  one! 

Imagine!  Getting  the  world  s  best  Windows  spreadsheet  and  best 
DOS  spreadsheet  for  the  price  you'd  ordinarily  pay  for  just  one. 
We  call  it  WinDOS,  an  unprecedented  offer  that  makes  the  transi- 
tion from  DOS  to  Windows  fast,  easy,  and  painless. 

Buy  Quattro  Pro  WinDOS  because  it's  the  hands-down  best 
Windows  spreadsheet,  and  get  the  top  DOS  spreadsheet  FREE! 
Or  buy  Quattro  Pro  WinDOS  because  its  the  absolute  best  DOS 
spreadsheet,  and  move  to  Windows  at  your  own  pace — your 
Windows  spreadsheet  is  already  bought  and  paid  for. 

See  your  dealer  today  or  call  now! 

1-800-331-0877,  ext.  5775 

In  Canada,  call  1-800-461-3327 

Limited-time  offer! 


QUATTRO  PRO 


"Quattro  Pro 
for  Windows 
is  [what]  Lotus 
should  have 
released,  but 
didn't." 

InfoWmid 
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"Quattro  Pro  4.0 
[is]  the 
ultimate  DOS 
spreadsheet." 

PC  Magazine 
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NEWS  OF  ANNOUNCED  PRODUCTS  AND  UPGRADES 

By  Emerson  Andrew  Torgan 


NEW 

DEC  Dives  Into  the  Low-End  PC 
Arena  with  DECpc  LP  Line 

Digital  Equipment  Corp.  is  gearing  up 
to  go  head-to-head  with  Compaq  and  Dell  in 
the  battle  to  sell  low-cost  PCs.  The  DECpc  LP 
(Low  Profile)  line  consists  of  six  systems,  five  of 
which  are  upgradable.  They  range  in  processor 
size  and  price  from  the  33-MHz  386SX-based 
DECpc  333sx  LP  ($899)  to  the  66-MHz 
486DX2-based  DECpc  466d2  LP  ($2,199),  not 
including  a  color  monitor.  The  line  also  includes 
the  40-MHz  386DX-based  DECpc  340dx  LP, 
the  25-MHz  486SX-based  DECpc  425sx  LP.  the 
33-MHz  486DX-based  DECpc  433dx  LP,  and 
the  50-MHz  486DX2-based  DECpc  450d2  LP. 


The  $1,999  DECpc  450d2  LP. 


The  333sx,  the  only  member  of  the  line  that 
is  not  upgradable,  ships  with  2MB  RAM,  a 
52MB  hard  disk,  DOS  5.0,  and  Windows  3.1. 
The  five  other  systems  ship  with  4MB  RAM 
and  a  122MB  hard  disk  and  are  upgradable  via 
a  snap-in  daughtercard  for  replacement  of  pro- 
cessor and  cache.  The  LP  systems  also  feature 
local-bus  Super  VGA  and  a  dedicated  graphics 
accelerator  chip  on  the  motherboard,  and  5 1 2K 
(expandable  to  1MB)  of  two-port  VRAM. 

DEC  has  also  announced  a  new  global  busi- 
ness strategy,  under  which  DEC  Taiwan  will 
manufacture  and  ship  separate  PC  components 
to  seven  worldwide  Integration  Centers  for  as- 
sembly. Each  center  will  assemble  the  systems 
in  a  standardized  manner. 
•List  price:  DECpc  333sx  LP,  $899;  DECpc 
340dx  LP,  $1,549;  DECpc  425sx  LP,  $1,649; 
DECpc  433dx  LP,  $1,849;  DECpc  450d2  LP, 
$1,999;  DECpc  466d2  LP,  $2,199.  Digital 
Equipment  Corp.,  146  Main  St.,  Maynard,  MA 
01754;  800-722-9332;  fax,  508-486-6422. 
Circle  402  on  reader  service  card 
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DOOIT:  The  All-in-One  Fax, 
Scanner,  Printer  and  Copier 

Okidata  is  breaking  into  the  desktop 
document  processing  market  with  a 
unique  peripheral  that  is  truly  a  "jack 
of  all  trades."  D0OIT,  a  single  desk- 
top unit  that  measures  8.5  by  17.5  by 
22.5  inches  (HWD),  combines  an  8- 
page-per-minute  printer  that  sup- 
ports PCL,  Epson  LQ,  and  Truelmage 
emulations;  a  Group  3-compatible 
plain  paper  fax  machine;  a  sheet-fed 
or  hand-held  scanner;  and  a  copier. 

Designed  for  use  under  both  DOS 
and  Windows,  the  D0OIT  system 
consists  of  three  elements:  the  desk- 
top document  processor,  a  controller 
board,  and  DDP  management  soft- 
ware. The  document  processor  is 
based  on  Okidata's  own  LED  (light 
emitting  diode)  print  engine  for  print- 
ing and  "walk  up"  copying.  An  image 
engine  is  also  incorporated  for  scan- 
ning and  faxing  documents.  The  im- 
age engine  is  removable  for  use  as  a 
hand  scanner. 

The  DOC* IT  Manager  is  a  GUI 
software  application  that  controls  the 
four  integrated  document  processing 
functions.  The  software  offers  pull- 
down menus,  dialog  boxes,  and 
icons.  DOC* IT  is  availble  in  both  300- 
dot-per-inch  (DOC'IT  3000)  and  400- 
dpi  ( DOC  •  IT  4000)  models. 
•List  price:  DOC'IT  3000,  $3,999; 
DOC'IT  4000,  $4,999.  Okidata.  532 
Fellowship  Rd.,  Mount  Laurel,  NJ 
08054:800-654-3282, 609-235-2600. 
Circle  40lon  reader  service  card 


They're  Printers,  and  They're 
From  Compaq-Yes,  Compaq 

Don't  worry.  You  haven't  gone  batty.  The  new 
kid  on  the  block  is  Compaq,  making  its  foray 
into  the  laser  printer  arena  with  the  network- 
ready  20-page-per-minute  Pagemarq  20  and  the 
15-ppm  Pagemarq  15.  Both  printers  are  based 
on  a  Fuji  Xerox  laser  engine  and  use  AMD 
29000  RISC  controllers.  The  units  feature 
PostScript  Level  2  and  PCL  5  emulation  and 
connect  directly  to  Novell  and  Apple  networks. 
Up  to  five  interfaces  can  be  active  at  the  same 
time.  Direct  connectivity  is  supported  via 
Ethernet,  Token-Ring,  and  AppleTalk  inter- 
faces, according  to  Compaq. 

The  Pagemarq  20's  controller  runs  at  20 
MHz,  and  the  unit  includes  a  128K  cache.  The 
Pagemarq  15's  controller  runs  at  16  MHz.  Both 
units  provide  a  300-  by  300-dot-per-inch  resolu- 
tion standard,  a  maximum  resolution  of  800-by- 
400, 43  scalable  and  7  fixed  resident  fonts,  and 
support  for  8.5-  by  11 -inch  and  11-  by  17-inch 
paper.  The  Pagemarq  20  has  a  paper  capacity  of 
up  to  1,500  sheets. 

•List  price:  Pagemarq  20,  $5,499;  Pagemarq  15, 
$3,999.  Compaq  Computer  Corp.,  Customer 
Support  Center,  P.O.  Box  69-2000,  Mail  Drop 
120208,  Houston,  TX  77269;  800-345-1518. 
Circle  403  on  reader  service  card 

NEW 

ALR  Expands  Line  of  Notebook 
PCs  with  486SX  Color  Ranger 

Advance    Logic    Research's  ALR 

Ranger  MC4SX/20  is  a  20-MHz  486SX-based 
notebook  PC  with  a  9-inch  passive-matrix  color 
display  that  has  640-  by-480  resolution.  It  is 
upgradable  to  a  25-MHz  486DX  through  a  CPU 
module  that  lets  you  install  the  faster  processor. 
The  7.5-pound  unit  comes  standard  with  three 
internal  slots  for  CPU  upgrades,  RAM  up- 
grades (to  a  maximum  of  16MB  RAM),  and  I/O 
expansion  for  optional  SCSI,  fax/modem,  and 
external  hard  disks,  or  CD-ROM  and  tape 
drives. 

The  ALR  Ranger  MC4SX/20  is  available  in 
two  models:  a  $2,949  model  that  comes  with 
4MB  RAM  and  an  80MB  hard  disk,  and  a 
$3,249  model  that  comes  with  4MB  RAM  and  a 
120MB  hard  disk.  Both  models  include  power 


62    PC  MAGAZINE  NOVEMBER  10. 1992 


Photography  by  Thorn  O'Connor 


naterial 


New  &  Improved 


management  features,  including  an  ALR 
PowerPLUS  battery  and  SmartSource  power 
supply,  and  ALR  Advanced  Control  Software 
Utility  Interface,  a  pop-up  battery-life  menu. 
•List  price:  ALR  Ranger  MC4SX/20  (80MB 
hard  disk  drive),  $2,949;  ALR  Ranger  MC4SXJ 
20  (120MB  hard  disk  model),  $3,249.  Advance 
Logic  Research  Inc.,  9401  Jeronimo,  Irvine,  CA 
92718;  800-444-4257,  714-581-6770;  fax,  714- 
581-9240. 

Circle  404  on  reader  service  card 
NEW 

3Com  Unveils  New  Approach  to 
Parallel  Network  Processing 

3Com  s  latest  line  of  Ethernet  network 
adapter  cards,  the  EtherLink  III  family,  is 
based  on  an  application-specific  integrated  cir- 
cuit (ASIC)  developed  by  the  company.  Ac- 
cording to  3Com,  the  new  technology,  called 
Parallel  Tasking,  speeds  data  transfers  by  al- 
lowing separate  tasks  to  be  performed  in  paral- 
lel, leading  to  an  increase  in  adapter  efficiency 
and  performance. 

The  first  of  the  EtherLink  III  family  to  ship 
is  a  16-bit  ISA  adapter  that  is  designed  to 
"sense"  what  type  of  PC  it  is  installed  in  (for 
example,  a  386  or  a  486)  and  automatically  op- 
timize its  drivers  to  suit  the  processor.  3Com 
plans  to  ship  32-bit  EISA  and  32-bit  Micro 
Channel  adapters  in  the  near  future. 
•List  price:  EtherLink  III  16-bit  ISA  adapter, 
$199;  five  pack,  $910  ($182  each).  3Com  Corp., 
P.O.  Box  58145,  5400  Bay  front  Plaza,  Santa 
Clara,  CA  95052;  800-638-3266,  408-764-5000; 
fax,  408-764-  5001. 
Circle  405  on  reader  service  card 

NEW 

UltraFAX  Provides  OCR  and 
Image-Processing  Capabilities 

The  highly  competitive  Windows  fax  software 
market  has  a  new  player:  UltraFAX,  Version 
1.0.  from  ZSoft.  Priced  at  $1 19,  UltraFAX's 
OCR  capabilities  let  you  read  incoming  faxes 
and  create  editable  text  files  for  use  with  Win- 
dows applications,  such  as  word  processors  and 
spreadsheets.  It  comes  with  a  complete  set  of 
drawing,  editing,  and  text  annotation  tools  that 
let  you  view  a  fax,  add  comments,  and  forward 
the  document  without  ever  making  a  hard  copy. 

The  package  provides  image  processing  ca- 
pabilities, such  as  anti-aliasing,  that  automati- 
cally clean  up  dirty  faxes  and  improve  on- 
screen readability.  A  multiple-document 
viewer  offers  drag-and-drop  page  rearrange- 
ment and  merging,  document  viewing  at  zoom 


BRIEFS 


PIMS  AND  CONTACT 
MANAGERS 


Day  Runners  Time  Plus,  Version  1.0 
($60),  is  a  PIM  (Personal  Information 
Manager)  that  prints  pages  for  the 
company's  Personal  Organizer  book. 
Time  Plus  features  a  pop-up  calendar, 
an  address  and  phone  book  with 
auto-dial  capabilities,  an  interactive 
database  with  to-do  lists  and  notes, 
and  printing  options  that  include 
phone  lists,  schedules,  rotary  cards, 
and  labels.  800-232-9786,  714-680- 
3500,  fax.  714-680-0542. 

International  Solutions  is  shipping 
Impulse!  Professional,  Version  2.6 
($295  for  a  network-ready,  single 
node  package),  featuring  a  new  pull- 
down menu  structure.  Most  features 
also  have  a  hotkey  option  to  give  ex- 
perienced users  single  key  access. 
The  program  has  an  enhanced  log- 
book-scheduler option  that  tracks  cli- 
ent communications  by  date,  pur- 
pose, and  results  of  call  or  meeting.  A 
new  memory  resident/swap-out  op- 
tion lets  you  swap  between  Impulse! 
Professional  and  other  applications. 
617-575-0290,  fax,  617-575-0735. 

Prisma  Software's  cardfile  for  Win- 
dows 3.1,  Names,  Notes,  and  Num- 
bers, Version  1.0  ($59),  provides  the 
following  features:  field  names  and 
data  in  separate  edit  boxes  on  the 
face  of  each  card,  multiple  fonts  for 
the  field  names  and  data,  hidden  field 
names,  a  customizable  button  bar,  the 
ability  to  tab  from  field  to  field, 
automatic  reindexing,  a  phone  direc- 
tory module,  auto-dialing,  and  Dy- 
namic Data  Exchange  (DDE)  for 
applications  that  support  DDE. 
800-373-0241;  fax,  319-266-2522. 

Pyramid  Data's  PowerLeads!  for 
Windows,  Version  1.0  ($295),  pro- 
vides auto-dialing,  mail-merge  to  Ami 
Pro  and  Word  for  Windows  via  Dy- 
namic Data  Exchange,  expense  man- 
agement, and  a  mailing  label  genera- 
tor. The  package  tracks  up  to  1  million 
contacts  and  has  customizable  fields 
and  check  boxes  for  such  data  as  pri- 
ority, rating,  and  sales  status.  800- 
972-7972. 
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UltraFax  lets  you  put  notes  on  faxes. 

levels  from  10  to  600  percent,  and  single  page, 
dual  page,  or  multipage  thumbnail  views.  A 
document  manager  uses  drag-and-drop  to 
archive,  organize,  retrieve,  and  transmit  mul- 
tiple faxes  and  data  files.  UltraFAX  supports  a 
wide  variety  of  flatbed,  sheet-fed,  and  hand 
scanners,  as  well  as  most  fax  boards  based  on 
the  Intel  DCA/CAS  Class  1  and  Class  2  com- 
munications standards. 

•List  price:  UltraFAX,  Version  1.0,  $119.  ZSoft 
Corp.,  450  Franklin  Rd.,  §100,  Marietta,  GA 
30067;  404-428-0008;  fax,  404-427-1150. 
Circle  406  on  reader  service  card 

I  M  P  R  O  V  F.  D 

LAN  Version  of  Arago: 
Low  Price,  Unlimited  Users 

WordTech  Systems  is  shipping  low- 
priced  multiuser  versions  of  its  dBASE  IV- 
compatible  Arago  line  of  database  manage- 
ment software.  The  Arago  dBXL/LAN 
package  is  priced  at  $999  for  an  unlimited  num- 
ber of  users  on  a  network.  Now  in  Version  2.5. 
the  updated  Arago  line  has  23  new  functions 
and  13  new  commands,  including  10  array  func- 
tions and  enhancements  that  make  the  Arago 
syntax  more  compatible  with  dBASE  IV  1.5. 

The  new  multiuser  versions  also  have  a  new 
optimization  technique  that  promises  to  im- 
prove LAN  performance.  The  technique,  called 
ESP  (Exclusivity  Simulation  Protocol),  allows 
shared  data  files  to  be  processed  at  speeds  nor- 
mally available  only  in  exclusive  mode,  when 
other  users  cannot  read  the  data.  The  line  con- 
sists of  Arago  dBXL,  a  dBASE  I V-compatible 
interactive  environment:  Arago  dBXL/LAN, 
the  multiuser  version;  Arago  Quicksilver,  an 
.EXE  compiler  (also  multiuser):  and  Arago 
Professional,  a  developer's  package. 
•List  price:  Arago  dBXL/LAN,  $999;  Arago 
Quicksilver,  $799;  Arago  Professional,  $1,199. 
WordTech  Systems  Inc.,  21  Altarinda  Rd., 
Orinda,  CA  94563:800-228-3295,510-254-0900; 
fax,  510-254-0288. 
Circle  407  on  reader  service  card 
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NEW 

Mustek  Ships  PrinScan  105 
Adapter  and  Scanner  Bundle 

Mustek  is  offering  a  hand-scanner  solution 
for  both  notebook  PC  users  and  users  with  no 
open  slots  in  their  desktop  systems.  The 
PrinScan  105  scanner  adapter  system  plugs  into 
the  parallel  port  of  any  notebook  or  desktop  PC 
and  requires  no  internal  interface  card.  The 
adapter  unit  also  facilitates  the  sharing  of  one 
scanner  between  several  computers  and  elimi- 
nates the  need  to  constantly  remove  and  rein- 
stall an  interface  card. 

The  PrinScan  105  is  bundled  with  Mustek's 
Matador  105  gray-scale  hand  scanner,  ScanKit 
Gray  utility  software,  and  Perceive  Personal 
OCR  (optical  character  recognition)  software. 
Current  owners  of  Mustek's  Matador  105  and 
M-105  scanners  can  buy  an  optional  $149  pack- 
age containing  the  PrinScan  105  adapter, 
ScanKit  Gray,  and  Perceive  Personal  OCR 
software. 

•List  price:  PrinScan  105,  $299.  Mustek  Inc., 
15225  Alton  Pkwy..  Irvine,  CA  92718;  800-366- 
4620,  714-833-7740;  fax,  714-833-7813. 
Circle  408  on  reader  service  card 
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Landmark  Upgrades  Three  $99 
PC  Diagnostic  Packages 

Landmark  Research  Internat- 
ional's update  of  PC  Probe,  Version  3.0,  per- 
forms up  to  1 50  diagnostic  tests  on  a  PC,  includ- 
ing system  information,  benchmark  testing,  and 
virus  scanning.  It  also  displays  what  is  being 
tested  in  annotated  16-color  .PCX  graphical 
images.  Other  features  included  in  the  package 
are  password  protection  against  destructive  op- 
erations. Super  VGA  video  mode  tests,  and  an 
AT  CMOS  editor. 

PC  Certify.  Version  4.2,  is  designed  for 
nontechnical  users  and  provides  a  suite  of  diag- 
nostic tests  and  system  information.  PC  Certify 
can  be  set  to  run  on  automatic  mode,  displaying 
test  results  on-screen  or  in  printed  form  to  be 
faxed  to  technical  support. 

DiskBase,  Version  4.0,  is  Landmark's  up- 
grade of  its  hard  disk  drive  technical  specifica- 
tion software,  which  reveals  12  technical  speci- 
fications on  over  2,500  hard  disks  and  8 
technical  specifications  on  over  220  controllers. 
It  provides  hard  disk  setup  information  for  24 
different  BIOS  versions,  and  can  aid  in  resolv- 
ing address  problems  when  mixing  controllers 
by  determining  the  DEBUG  address  using  its 
Controller  Database. 

•List  price:  PC  Probe,  Version  3.0,  $99;  PC  Cer- 
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Valmer  is  shipping  357  ($99),  a  Win- 
dows-based contact  management 
software  package.  357  includes  ac- 
tivity scheduling,  to-do  lists,  a  daily 
calendar,  mail-merge  capabilities, 
multiple  sort  fields,  and  auto-dialing 
features.  415-328-1357;  fax,  415- 
321-5597. 


ACCOUNTING  AND 
FINANCE 


EDMS's  Q-Trax  ($49.95)  investment 
management  software  provides 
stock  and  bond  analysis,  portfolio 
management,  and  uploading  of  stock 
and  bond  data  from  on-line  services. 
Q-Trax  offers  a  number  of  graphing 
tools  that  let  you  plot  stock  and  bond 
price  data  along  with  indicators  and 
comparisons.  The  portfolio  manage- 
ment portion  of  the  program  tracks  up 
to  30  accounts  and  over  7.000  trans- 
actions. 800-395-7670. 

M-USA's  CashBIZ  for  Windows 
($49.95)  contains  a  designated  chart 
of  accounts  for  home  use  and  for  the 
small  business  person,  with  accounts 
receivable/payable  capabilities  and 
access  to  financial  reports.  CashBIZ 
imports  Quicken  files,  uses  Quicken 
checks,  exports  to  spreadsheet,  data- 
base, presentation  graphics,  word 
processor,  or  tax  preparation  soft- 
ware programs,  supports  taxable  or 
nontaxable  customers  or  services, 
and  prints  on  either  laser  or  continu- 
ous forms.  214-386-6100;  fax,  214- 
404-1957. 

Parson  Technology's  MoneyCounts 
7.0  Personal  Edition  ($49)  sports  a 
checkbook-like  entry  screen.  The  pro- 
gram manages  cash,  checking,  sav- 
ings, credit  cards,  and  handles  in- 
vestments. It  prints  over  25  reports  as 
well  as  pie,  bar  or  line  graphs.  800- 
223-6925. 

Spreadware  has  unveiled  Beyond 
Breakeven  ($289),  a  profitability 
analysis  program  for  use  with  Excel 
4.0.  Beyond  Breakeven  lets  you  com- 
pare up  to  ten  different  models,  and 


tify,  Version  4.2,  $99;  DiskBase,  Version  4.0,  $99. 
Landmark  Research  International  Corp.,  703 
Grand  Central  St.,  Clearwater,  FL  34616;  800- 
683-6696, 813-443-1331;  fax,  813-443-6603. 
Circle  409  on  reader  service  card 
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AceFile  Gains  Toolbar,  Bitmap 
Graphics  Support 

Ace  Software's  update  to  its  flat-file  data- 
base, AceFile,  Version  2.0,  features  new  rela- 
tional capabilities  via  three  new  commands: 
Relate,  Append,  and  Join.  The  Relate  com- 
mand lets  you  link  two  or  more  databases  in  a 
one-to-one  relationship.  The  Append  com- 
mand lets  you  select  fields  and  records  from 
multiple  databases  and  combine  them  into  one 
database.  The  Join  command  lets  you  maintain 
separate  databases,  but  produce  multifile  re- 
ports by  joining  the  two  databases  into  a  third; 
perform  a  crosstab  analysis;  and  generate  a  re- 
port. It  also  has  a  new  toolbar  that  lets  you  in- 
voke the  most  commonly  used  functions  by 
clicking  on  the  appropriate  icon.  Placing  the 
mouse  cursor  over  an  icon  brings  up  the  de- 
scription of  the  function  in  the  status  line  at  the 
bottom  of  the  screen.  Bitmap  graphics  can  now 
be  included  in  all  of  the  reports,  labels,  and 
forms  generated  by  the  program.  Images  can  be 
scanned  in  or  imported  from  other  applications 
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AceFile  has  easy  search  facilities. 

in  .BMP.  .PCX.  or  TIFF  format.  The  on-line 
reference  serves  as  context-sensitive  help. 

AceFile  2.0  also  has  an  enhanced  telephone 
dialer  that  can  be  set  up  to  automatically  dial  lo- 
cal and  long-distance  numbers  directly  or  in  a 
PBX.  Support  for  long-distance  carriers  and 
other  codes  is  now  user-programmable.  It  also 
ships  with  a  number  of  business  templates,  in- 
cluding templates  for  Order  Entry/Inventory, 
Checkbook/Payables,  and  Employee  Records. 
•List  price:  AceFile  2.0,  $199,  upgrade  from  pre- 
vious version,  $49.  Ace  Software  Corp.,  1740 
Technology  Dr.,  §680,  San  Jose,  CA  951 10;  800- 
345-3223,  408-451-0100;  fax.  408-437-1018. 
Circle  410  on  reader  service  card 
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PERFORMANCE 


Introducing 

Paradox  4.0 
for  DOS 

The  most 
advanced  database 
is  now  the  fastest 
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^5MJ&  Paradox 

is  fastest 

NSTL  results  prove 
new  Paradox®  4.0  is 
the  world's  fastest  rela- . 
tional  database!  Thanks  to 
Borland's  new  WarpSpeed™ 
performance,  Paradox  4.0  sets  the 
standard  in  performance  for  both 
network  and  standalone  use.  For 
you,  this  means  faster  answers  to 
queries,  faster  memory  access  and 
faster  multiuser  applications. 

In  fact,  Paradox  4.0  gives  you  un- 
paralleled performance  throughout 
all  aspects  of  database  management 
and  application  development.  As 
NSTL  put  it,  "Paradox  is  clearly  the 
best  all-around  product  evaluated." 
It  beats  FoxPro  hands  down. 


PARADOX  —  9.8 


FOXPRO  —  8.6 


Paradox  is  #1 
in  performance! 


Software  Digest 's  NSTL  report  rates  Paradox  highest  of 
all  databases  tested  in  Overall  Power  and  Performance. 


New  Windows-like 
interface 

Our  new  Windows-like  interface 
makes  using  Paradox  4.0  more 
intuitive  than  any  other  database. 
Context-sensitive  SpeedBar'"  con- 
trols give  you  instant  access  to  your 
frequently  used  commands  and  fea- 
tures. Movable,  resizable  windows, 
pull-down  menus  and  mouse  sup- 
port make  creating  and  editing  your 
database  simple.  And  new  dialog 
boxes  give  you  the  choices  you  need 
in  one  place,  saving  time  and  effort. 

The  fastest  way  to 
get  an  answer 

Paradox  pioneered  Query  By 
Example  (QBE),  the  easiest  way 
to  get  answers  from  your  database. 
Now,  a  built-in  query  optimizer 
enhances  QBE,  automatically 
finding  the  fastest  path  to  the 
answers  you're  seeking.  Plus, 
multi-table  forms  and  reports 
make  everything  from  data  entry 
to  presentations  a  snap — all  with- 
out programming. 

WarpSpeed 

WarpSpeed  stands  for  Wildly  Accel- 
erated Relational  Performance.  It 
reflects  Borland's  commitment 
to  performance,  and  is  also  an 
integral  part  of  our  dBASE®  and 
InterBase™  development  programs. 


NSTL  tests  confirm 

Paradox  4.0: 
Quicker  than  a  Fox 


Single-user  performance  tests 

(la  seconds) 


Five-table  Paratl°* 
join  query 

FoxPro/ 
LAN  2  0 


Three-table  Paradox  ■ 

join  query 

FoxPro/  ■ 
LAN  2  0  | 

Single-table  p^»ox  p, 
query  based 

On  list  FoxPro/ 


72 


30 


187 


ot  values 


LAN  2.0 


Grouped  Paradox 
query  with 
outer  join  FoxPro/ 


I1 
|16 


LAN  2  0 


Multiuser  performance  tests 

(In  seconds) 


Author 

transaction 

test 


Title 

transaction 
test 


Paradox 

mmmy 

36 

FoxPro/ 

LAN  2.0 

■  -  -^--"iBiJJJJJJJI  1 39 

Paradox 

FoxPro/ 

LAN  2  0 

55 

Payment      Paradox  ■  7 

transaction 
test 


■  10 

FoxPro/  ■io 
LAN 2  0  ■!< 

■  « 


Multiuser  Legend: 

1  station  ■     3  stations  ■      8  stations  ■ 

To  test  the  speed  of  transactitm  performance.  SSTL  designed  a 
datalkue  for  btxA  order  entry.  Each  record  contained  an  author,  a 
title,  an  JSB.V  number,  a  price  and  inventory  information  The 
datalmse  contained  25.000  hooks  and  5.000  authors. 
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New  memo  fields 

Paradox  4.0  gives  you  the  power  to 
manipulate  data  you  couldn't  man- 
age with  ordinary  databases.  With 
new  variable  length  memo  fields, 
you  have  the  ability  to  effortlessly 
manage  large  amounts  of  text 
information  throughout  your  appli- 
cations. And  you  can  store  anything 
you  want  in  the  new  binary  field — 
word  processor  documents,  sound, 
bitmapped  graphics,  multimedia 
data — and  men  manipulate  it 
under  program  control.  Each  can 
hold  up  to  256Mb  of  data  per 
field — up  to  4  gigabytes  per  table! 
There's  no  easier  way  to  manage 
large  applications. 


Uiew  risk  Report  Create  hod  if  9   I  wage  Form 


Inquire  what  film  are  available, 
lit  Session:  AVAILABLE  FILMS 


Video  store  application  example 
CFGNVIM1ENL 


4  With  the  new  Applications  Workshop,  you  can 
build  complete  applications  that  include  pull-down 
menus,  mouse  support,  transparent  multiuser 
edit  sessions  and  more.  Best  of  all,  it's  simple! 

Efficient  memory 
management 

Paradox  4.0  gives  you  the  best  way 
to  manage  memory'.  VROOMM" 
with  Turbo  Drive'"  provides  more 
available  memory  and  more 
efficient  memory  utilization.  So 
Paradox  4.0  runs  on  any  286  PC  or 
above.  In  addition,  Paradox  4.0  can 
run  as  a  DOS  application  under  the 
Microsoft®  Windows  operating 
environment,  thanks  to  complete 
DPMI  support. 
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The  most  award- 
winning  database 

Since  its  introduction,  Paradox 
has  won  more  awards  for  tech- 
nical excellence 
and  customer 
satisfaction  than 
any  other  data- 
base. Awards  from 
every  major  com- 
puter magazine 
and  periodical 
from  around  the 
world.  In  fact,  in 
a  recent  survey 
by  Computer- 
Worid,  Infor- 
mation Systems 
professionals 
ranked  Paradox 
as  having  the  best  tech- 
nology, best  documen- 
tation, best  service  and 
support  and  best  price 
performance.  All  of 
which  have  made 
Paradox  the 
favorite  of 
users  and 
developers 
alike. 


PMAOOr  SOLUM 
**★ 

Rated  #  1 

Vol.  8,  Number  2 
February  1991 


BVTE 


READERS 


CHOICE 


AWARD 


March  1992 
Paradoi  35 


PARADOX*  4.0 
**★ 

Rated  #  1 

Vol  9,  Number  2 
May  1992 


BEST  TECHNOLOGY 
BEST  SERVICE/SUPPORT 
BEST  DOCUMENTATION 
BEST  PRICE/PERFORMANCE 


Faster  network 
performance 

Paradox  4.0  is  the  fastest 
multiuser  network  PC  data- 
base ever.  And  its  network- 
ready  right  out  of  the  box. 
Multiple  users  can  read, 
write  and  modify  data 
simultaneously.  You  get  all 
this,  plus  new  automatic 
group  lock  security  that 
allows  multiple  users  to 
share  data  flexibly,  provid- 
ing dramatically  increased 
performance.  Just  another  reason 
Paradox  4.0  is  the  best  investment 
for  your  business. 

Transparent  access 
to  SQL  data 

With  Paradox  SQL  Link  (sold  sep- 
arately), you  can  seamlessly  access 
remote  SQL  data.  You  can  then 
work  with  this  data  using  standard 
Paradox  features  such  as  Query 
By  Example.  Paradox  does  all  the 
translation  for  you. 

Paradox  SQL  Link  completely 
shields  you  from  the  intricacies  of 
PC  and  database  server  communi- 
cations. When  you  specify  an  SQL 
table  operation,  Paradox  SQL  Link 
automatically  selects  the  correct 
communications  protocol,  opens  up 


Paradox 
Developer's  Corner 


Powerful,  procedural  language 

The  Paradox  Application  Language 
(PAL")  lets  you  create  sophisticated 
Paradox  applications  quickly.  PAL  pro- 
cedures allow  for  private  and  global 
variables,  array  passing  and  variable 
scoping.  Paradox  4.0  includes  more 
than  90  new  commands  and  functions. 

Powerful  Ul  controls 

Easily  construct  your  applications  with 
a  robust  look  and  feel  using  the  built-in 
Ul  controls:  non-modal  pull-down 
menus,  dialog  boxes  (with  push  but- 
tons, check  boxes,  radio  buttons,  pick 
lists,  type-in  lines  and  more),  pop-up 
menus,  mouse  support  and  multiple 
overlapping  windows. 

Event-driven  extensions 

GetEventO  passes  keyboard,  mouse 
and/or  system  events  into  your  proce- 
dures for  dispatching.  Use  dynamic 
arrays  to  pass  dynamically  created  data 
structures  to  procedures.  This  greatly 
increases  the  modularity  and  reusabil- 
ity of  your  code. 

Leverage  Paradox  behavior 

Build  on  Paradox's  multiuser  support 
for  automatic  locking,  multi-table 
forms  and  referential  integrity.  Define 
special  error-handling  procedures  to 
trap  and  process  error  conditions, 
giving  you  complete  flexibility  over 
users'  interaction  with  your  custom 
application. 


Copyright  0 1992  Borland  International,  Inc.  All  rights  reserved  All  Borland  product  names  are  trademarks  ol  Borland  International.  Inc  Microsoft  is  a  registered  trademark  ot  Microsoft  Corporation  Software  Digest*  a  registered  trademark  ol 
NSTL.  Inc  Software  Digest  Rating  Report,  Multiuser  Database  Programs.  May  1992.  Vol  9.  No.  2  Bl  1461 A 
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Paradox  SQL  Link  supports  more  industry- 
standard  database  servers  than  any  other  PC 
database  available.  ('And  the  InterBase  SQL 
connection  will  be  available  soon.) 


a  communication  link,  relays  state- 
ments to  the  database  server  and 
presents  the  results  of  your  query. 

By  using  Paradox  SQL  Link,  you 
can  now  enjoy  the  benefits  of  SQL 
databases  without  the  difficulty  of 
mastering  the  SQL  programming 
language.  In  addition,  Paradox  SQL 
Link  operations  follow  database 
server  security  restrictions. 

Borland— the 
database  leader 

Borland  is  the  acknowledged 
leader  in  PC  relational  databases. 
More  users  and  developers  trust 
their  data  to  Borland  products  than 
any  other  company.  And  an  integral 
part  of  that  trust  is  Paradox. 

Paradox  4.0's  power  to  create  and 
manage  sophisticated  applications, 
maintain  data  integrity,  handle 
large  quantities  of  data,  perform 
complex  database  operations  and 
connect  to  corporate  data  is  critical 
to  the  success  of  a  database  man- 
agement system  today.  No  other 
PC  database  meets  this  challenge 
like  Paradox  4.0 — the  most  ad- 
vanced database.  Best  of  all,  with 
Paradox  4.0's  60-day,  money-back 


guarantee,  you  can  order  risk-free 
today.  So  demand  the  best. 
Demand  Paradox! 


To  upgrade  or 
order,  see  your 
dealer  or  call 

1-800-331-0877, 
ext.  5856  today! 

Canadian  customers  call 
1-800-461 -3327. 


BORLAND 

Software  Craftsmanship 
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New  &  Improved 


NEW 

NOR  Unveils  Software-Based  Disk 
Array 

NCR's  Disk  Array  PLUS.  Version  1.0,  cur- 
rently designed  to  run  on  the  company's 
StarServer  E,  supports  RAID  (Redundant  Ar- 
ray Inexpensive  Disks)  level  0, 1, 4,  and  5  disk 
arrays.  The  software  provides  a  menu-driven 
interface,  and  runs  on  your  current  set  of  disks. 
According  to  the  company,  the  disk  array  can 
be  configured  without  modifying  existing  appli- 
cations. This  feature,  combined  with  the  ability 
to  perform  on-line  reconfigurations  of  RAID 
levels,  allows  system  administrators  to  tailor 
the  system  quickly  to  meet  the  requirements  of 
differing  data  types. 

Disk  Array  PLUS  also  has  a  "hot  spare"  fea- 
ture that  provides  a  standby  disk  in  the  event  of 
a  disk  failure  within  the  array.  It  also  has  the 
ability  to  recover  data  blocks  in  the  event  that  a 
read  or  write  encounters  bad  blocks  on  disks. 
NCR  plans  to  release  Disk  Array  PLUS  for  the 
company's  System  3000. 3400,  and  3500  units  in 
the  near  future. 

•List  price:  Disk  Array  PLUS,  Version  1.0  (for 
the  StarServer  E),  $3,495.  NCR  Corp.,  Periph- 
eral Products  Division,  3718  North  Rock  Rd., 
Wichita,  KS67226;800-225-5627;316-636-8000. 
Circle  41 1  on  reader  service  card 

NEW 

Primax  Ships  Its  First  Brand- 
Name  Product:  PrinterNET 

OEM  electronics  and  telecommunications 
equipment  manufacturer  Primax  Elec- 
tronics has  released  the  PrinterNET  Local 
Printer  Network,  its  first  product  to  carry  the 
Primax  name.  PrinterNET  allows  up  to  16  PCs 
and  6  printers  to  be  connected  for  shared  print- 
ing for  less  than  $100  per  node.  The  system  uses 
common  telephone  modular  cabling  and  paral- 
lel port  interfaces  to  connect  PCs  and  printers, 
and  features  the  company's  Pop-Up  Control 
software,  a  TSR  program  the  allows  you  to  se- 
lect which  printer  you  send  your  print  jobs  to. 
Print  jobs  are  processed  on  a  "first-in.  first -out" 
basis.  The  PrinterNET  Local  Printer  Network 
is  available  in  a  starter  kit  that  includes  two  PC 
nodes,  one  printer  node,  and  cabling  and  soft- 
ware. 

•List  price:  PrinterNET  Local  Printer  Network 
Starter  Kit,  $249;  additional  PC  nodes,  $99  each; 
additional  Printer  nodes,  $95  each.  Primax  Elec- 
tronics, 254  E.  Hacienda  Ave.,  Campbell,  CA 
95008;  800-338-3693;  408-379-6482;  fax,  408- 
370-2009. 

Circle  412  on  reader  service  card 


BRIEFS 


ACCOUNTING  AND 
FINANCE 


features  a  CompareActions  report 
that  performs  an  analysis  on  each 
model  to  help  you  identify  courses  of 
action  to  achieve  profitability.  The 
program  uses  Excel  4.0's  new  Sce- 
nario Manager  feature,  allowing  mul- 
tiple scenario  aspects  to  be  modeled 
and  reviewed.  619-347-2365;  fax. 
619-347-6045. 

Teleware's  M.Y.O.B.  for  Windows, 
Version  3.0  (S249),  features  importing 
of  data  from  any  database,  account- 
ing program,  or  spreadsheet;  the  abil- 
ity to  automatically  build,  buy  or 
backorder  items  when  inventory  can't 
keep  up  with  demand;  multilevel 
password  protection;  enhanced  re- 
ceivable and  payable  analysis;  ex- 
panded job  costing;  additional  flex- 
ible invoices  and  purchase  orders; 
customizable  packing  slips;  and  flex- 
ible credit  terms  that  include  COD, 
Prepaid,  and  Day  and  Month  dis- 
counts and  due  dates.  800-237-6962, 
201-586-2200. 


ANTI-VIRUS  AND 
SECURITY 


McAfee  Associates  has  unveiled 
NetShield,  Version  1.0  ($495  per 
server),  a  NetWare  Loadable  Module 
(NLM)  for  Novell  NetWare  3.1. 
NetShield  blocks  viruses  from  being 
transmitted  over  a  network  by  scan- 
ning files  as  they  are  accessed  from 
the  server.  It  also  performs  scheduled 
scanning  of  the  server  on  either  a 
daily,  weekly,  or  monthly  basis,  pro- 
viding several  options  for  handling  in- 
fected files.  408-988-3832;  fax,  408- 
970-9727;  BBS  408-988-4004 

Ontrack  Computer  Systems  is 

shipping  Dr.  Solomon's  Anti-Virus 
Toolkit,  Version  5.55.  equipped  with  a 
new  scanning  capability  to  detect 
polymorphic  viruses.  800-872-2599, 
612-937-5161;  fax,  612-937-5750. 

Parsons  Technology;;  ViruCide 
Plus  ($69)  is  composed  of  ViruCide, 
and  the  new  ViruCide  Shield.  800- 
223-6925. 


NEW 

Optiquest  Rolls  Out  Fast  14-Inch 
Color  Monitor 

Optiquest  is  shipping  the  1500D,  a  new  14- 
inch  color  monitor.  The  $645  monitor  provides 
a  .28-mm  dot  pitch,  a  speedy  72-Hz  refresh  rate, 
1 ,024-by-768  noninterlaced  resolution,  and  mi- 
croprocessor-based digital  controls.  Pop  open 
the  front  panel,  and  you  have  access  to  the 
unit's  brightness,  contrast,  horizontal  phase, 
horizontal  position,  vertical  size,  vertical  posi- 
tion, and  reset  controls,  all  of  which  are  incre- 
mental. There  are  16  factory-preset  resolution 


The  Optiquest  1S00D  has  a  72-Hz  refresh  rate. 

modes,  as  well  as  16  user-defined  resolution 
modes. 

•List  price:  Optiquest  1500D,  $645.  Optiquest 
Inc.,  9830  Alburtis  Ave.,  Santa  Fe  Springs,  CA 
90670;  800-843-6784, 310-948-1185. 
Circle  414  on  reader  service  card 

N  E  W 

YOU/2:  It's  Net  a  Spy  Plane 

National  A.I.  Lab  has  unveiled  YOU/2,  a 
GUI-oriented,  PC-based  decision  support  soft- 
ware program  that  lets  you  build  and  distribute 
knowledge  bases.  The  package  is  aimed  at  pro- 
fessionals, technical  support  personnel,  and 
managers,  and  lets  individuals  pass  on  proce- 
dures and  information  for  any  situation  in 
which  "if-then"  statements  are  applicable. 

The  YOU/2  Developer's  Version  ($795)  has 
a  spreadsheet  interface  that  lets  you  enter  data 
in  columns  and  rows,  making  it  easy  to  cut, 
copy,  and  paste  between  worksheets,  according 
to  the  company.  The  Runtime  Version  ($495)  is 
required  to  access  the  information. 
•List  price:  YOU/2  Developer's  Version,  $795; 
YOU/2  Runtime  Version,  $495.  National  A.l. 
Lab  Inc.,  2161  Newmarket  Parkway,  Marietta, 
GA  30067;  800-526-6245,  404-988-0909. 
Circle  413  on  reader  service  card 
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The  best  place  to  get  your 
photos  printed. 


You  don't  need  a  photo  lab  to  get  output  like  this. 
A  Phaser™  II SD  color  printer  by  Tektronix  will  do 
just  fine.  It's  the  only  dye  sublimation  printer  that 
gives  you  detailed,  photorealistic  images  with  crisp, 
clean  text— that's  lekColor  Photofine  technology. 
But  you  also  get  Pos6cript™  Level  2  and  TekColor 
PS  to  match  and  adjust  colors.  Plus  Pantone  certifi- 
cation, networkability,  a  24MHz  RISC  processor  for 
speedy  output,  a  $9995  price  tag  and  a  print  cost  of 
about  $2  per  page.  All  in  one  little  machine.  So  much 
for  that  hut  in  the  middle  of  the  parking  lot.  Call  the 
leader  in  color  printers  at  1-800-835-6100  Dept.  25E 
for  a  free  output  sample.  Or  call  (503)  682-7450,  ask 
for  Document  1222  and  we'll  send  information  by  fax. 

Tektronix 

Computer  Graphics 


Phaser  is  a  trademark  of  Tektronix.  Inc 
Postscript  is  a  trademark  of  Adobe  Systems,  Inc 
All  other  marks  are  trademarks  or  registered  trademarks  of  their  respective  companies 


WordPerfect  i 

in  Windows 


WordPerfect  for  Windows  _ 
Your  Window  on  Word  Processing 


Don't  miss  your  window  of  oppor- 
tunity to  join  the  family  of  WordPerfect  for 
Windows  users  at  this  special  Software 
Spectrum  price.  WordPerfect  5.1  for 
Windows  gives  you  a  window  on  word  pro- 
cessing power.  And  speed.  And  flexibility. 
With  features  like  drag  and  drop,  zoom 
edit,  and  enhanced  envelope  macro,  you 


can  develop  truly  impressive  pieces  of 

work  iSOFTWARK 
^SPECTRUM 

Call  1-800-824-3323  from  7  am  to  7  pm 
(Central)  to  find  out  more  about  the 
WordPerfect  Family. 

Prices  Subject  To  Change. 
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Read  Only 


REVIEWS  OF  THE  LATEST  BOOKS  FOR  THE  PC  USER 

Edited  by  Carol  Levin 


Building  AutoCAD  Skills 
From  the  Ground  Up 


BY  BRYAN  M.  WINTER 

When  it  comes  to  breaking  into 
the  design  field  in  today's  job 
market,  a  solid  foundation  in 
computer-aided  design  (CAD) 
can  only  help.  That's  why  more 
than  a  million  architects,  draft- 
ers, engineers,  and  designers 
have  adopted  Auto- 
CAD as  the  industry 
standard.  Daniel 
Raker's  and  Harbert 
Rice's  Inside  Auto- 
CAD has  helped  a 
good  many  of  these 
users  learn  this  com- 
plex program  from 
the  ground  up. 

At  over  1,300 
pages,  this  edition  updates  cur- 
rent users  on  the  new  features 
in  Release  12,  including  inte- 
grated rendering  and  easy  di- 
mensioning, and  offers  new  us- 
ers an  affordable  alternative  to 
classroom  training. 

Inside  AutoCAD  is  divided 
into  five  sections:  setting  up  an 
electronic  drawing  and  install- 
ing the  optional  $19.95  disk  of 
drawings,  basic  2-D  drafting, 
advanced  2-D,  advanced  fea- 
tures such  as  dimensioning  and 
data  extraction,  and  finally, 
3-D  modeling  with  photorealis- 
tic textures  and  reflections. 

The  team  of  writers  who  up- 
dated the  original  text  intro- 
duces commands  and  theory  in 
parallel.  This  approach  works 
well  for  users  who  are  just  learn- 
ing entities  and  properties  and 
for  more  advanced  users.  Proj- 
ects include  step-by-step  in- 
structions and  detailed  screen- 
shots,  but  readers  are  not  led 
blindly  through  a  maze  of  com- 
mands. Instead,  the  authors  fo- 


cus  on  the  underlying  logic  of 
the  software  and  explain  the  re- 
lationships between  commands 
and  variables  and  the  many 
ways  to  edit  drawings.  Ad- 
vanced users  will  learn  from  the 
review  of  external  control  files 
such  as  the  .PGP  file  for  con- 
trolling system  functions,  but  if 
your  focus  is  custom- 
ization, look  to  New 
Rider's  specialized 
AutoCAD  books. 

With  its  even  bal- 
ance of  CAD  theory 
and  practice,  Inside 
AutoCAD  is  a  good 
buy  for  new  users 
who  need  a  basic  tu- 
torial and  for  ad- 
vanced users  who  need  to  learn 
the  new  features  in  Release  12. 

Also  in  the  category  of 
AutoCAD  support  references, 
George  Omura's  Mastering 
AutoCAD  Release  12  is  one  of 
the  finest.  As  with  Inside 
AutoCAD,  the  sheer  bulk  of 
the  book  can  be  intimidating; 
AutoCAD  has  evolved  into  a 
powerful  program  and  there  is 
a  lot  of  ground  to  cover.  Master- 
ing AutoCAD  is  not  casual 
reading,  but  time  spent  working 
with  it  can  pay  off. 

Capably  written  and  broad 
in  scope.  Mastering  AutoCAD 
excels  at  giving  hands-on  tutori- 
als that  teach  the  mechanics  of 
creating  an  entire 
CAD  drawing.  The 
author  begins  with 
general  commands 
to  draw  a  simple 
door,  progresses  to 
an  entire  apartment, 
and  to  more  ad- 
vanced techniques 
for  rendering  3-D 


No  CAD  Experience  Required 

Who  needs  to  spend  $3,000  for  a 
CAD  program?  If  occasional  tin- 
kering is  your  game,  then  Evolu- 
tion Computing's  EasyCAD2  may 
be  all  you  need  to  design  your  own 
deck  or  addition.  This  2-D  drafting 
package  represents  a  new  class  of 
low-cost  CAD  software,  it  works 
on  XTs,  and  it's  bundled  with 
Learn  CAD  Now  (Microsoft  Press, 
$39.95, 800-677-7377).  Author  George  Omura  illustrates 
universal  CAD  concepts  and  creates  a  variety  of  sample 
projects,  from  kitchen  floor  plans  to  offices.  It  works  with 
standard  .DXF  files,  and  you  can  upgrade  to  the  full  pack- 
age when  you're  ready.  Learn  CAD  Now  is  a  great  intro- 
duction to  the  world  of  CAD  for  people  with  unlimited 
ideas  but  limited  funding. — BMW 


models  complete  with  light 
sources  and  camera  locations. 
Chapters  are  cumulative,  but 
they  also  stand  alone,  making  it 
easy  to  review  specific  topics. 

With  Release  12,  AutoCAD 
made  the  important  transition 
from  2-D  to  3-D  modeling.  Us- 
ers hesitant  to  make  the  jump 
will  find  Mastering  AutoCAD  a 
reassuring  gateway  to  present- 
ing models  in  3-D.  Considering 
that  CAD  standardization  has 
become  an  entire  subprofes- 
sion,  one  of  the  most  important 
chapters  is  "Integrating  Auto- 
CAD into  Your  Projects  and 
Organization."  Chapters  on  ad- 
vanced topics  introduce  Auto- 
LISP  programming  and  the  Ad- 
vanced Modeling 
Extension. 

Hundreds  of 
"Fast  Track"  notes 
summarize  the  tasks 
learned  in  each 
chapter  and  serve  as 
shortcuts  for  users 
frantically  trying  to 
meet  deadlines. 


Mastuinc 

AUTOCAD 


As  in  Inside  AutoCAD,  you'll 
also  find  tables  of  system  varia- 
bles and  commands  for  quick 
referencing.  It  also  comes  with 
a  disk  of  AutoLISP  utilities.  If 
you  want — or  need — to  learn 
AutoCAD,  a  disciplined  com- 
puter-side study  with  Mastering 
AutoCAD  can  introduce  the 
program  and  enhance  the  work 
you  create  with  the  world's 
most  popular  CAD  program. 

•  Inside  AutoCAD  Release  12, 
Special  Edition,  by  Tom 
Boersma,  Jim  Boyce,  Frank 
Conner,  Rusty  Gesner,  Jeff 
Hester,  Daniel  Raker,  Harbert 
Rice,  $34.95;  New  Riders 
Publishing,  11711  N.  College 
Ave.,  Carmel,  IN  46032;  800- 
428-5331, 317-573-2500.  ISBN: 
1-56205-055-9. 

Circle  459  on  reader  service  card 

•  Mastering  AutoCAD 
Release  12,  by  George  Omura, 
$34.95,  Sybex,  2021  Challenger 
Dr.,  Alameda,  CA  94501;  800- 
227-2346, 510-523-8233.  ISBN: 
0-7821-1134-3. 

Circle  460  on  reader  service  card 
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If  It  Did  Any  More, 


The  new  COMPAQ  PAGEMARQ  20 
and  COMPAQ  PAGEMARQ  15.  Two 
network  laser  printers  that  will 
immediately  establish  the  industry 
benchmark.  Printers  for  those  who 
want  nothing  short  of  everything. 

After  rather  extensive 
R&D,  we  realized  the  aver- 
age network  printer  was 
doing  more  to  raise  your 
group's  blood  pressure 
than  its  productivity. 

So  we  created  two  new 
network  printers  bristling 
with  features  that  will  help 
everyone  work  in  harmony. 

For  starters,  COMPAQ- 
built,  RISC-based  control- 
lers, in  combination  with 
powerful  print  engines,  let 
our  printers  run  at  1 5  and 
20  PPM.  And  at  20  PPM, 
that's  100%  faster  on  aver- 
age than  HP  LaserJet  IHSi 


in  PostScript  applications. 

And  the  ability  to  print 
in  sizes  up  to  11"  by  17" 
will  really  make  your  day. 
Especially  if  it's  filled  with 
everything  from  envelopes 
to  double -page  layouts  to 
CAD  plots  to  spreadsheets. 

The  built-in  motorized 
paper  trays  can  hold  up  to 
1,500  sheets,  more  than  any 
other  desktop  printer.  So 
you  can  think  about  things 
other  than  loading  paper. 


Not  only  do  our  printers 
know  PostScript  Level  2 
and  PCLS,  but  unlike  any 
others,  they  come  equipped 
with  Intelligent  Emulation 
Sensing.  A  feature  that  con- 
stantly  monitors,  with  radar- 
like precision,  the  language 
that  anyone  is  using  at  any 
given  time,  and  then  auto- 
matically adjusts  to  that 
emulation  without  your 
having  to  lift  a  finger. 

Truly  network-ready 


"This  service  i»  provided  t»  guaranteed  service  providers,  and  mav  not  be  available  in  certain  geographic  locations.  O  1992  Compaq  Computer  Corporation.  All  rights  reserved. 
COMPAQ  rrgutrrrd  U  S  ratrnl  and  Trademark  Office.  PAGEMARQ  and  Compaq Carr  are  trademarks  of  Compaq  Computer  Corporation.  Product  names  mentioned 
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You  t>  Be  Out  Of  A  Job. 


COMPAQ  PAGEMARQ  20:  20 PPM  «  20-MHz  AMD  29000  RISC  with  128-K 
cache  «  4MB  RAM  standard,  expandable  to  20  MB  «  /,  500-sheet  (standard) 

COMPAQ  PAGEMARQ  15: 1SPPM  <•  16-MHz  AMD  29000  RISC  « 
4MB  RAM  standard,  expandable  to  18  MB  <  750-sheet  (standard),  1,000-sheet 
max  with  optional  second  TwinTray 

BOTH  MODELS:  Up  to  800  x  400dpi  (COMPAQJiigh-Resolution  Mode)  « 
PostScript  Level  2  and  PCL  5  w  I  Intelligent  Emulation  Sensing  <•  One  slot /port 
each  fir  AppleTalk,  Network  Interface  Cards,  Internal  FAX  Modem,  Serial  and  Parallel 
Port  <•  Available  Options:  Internal  60-MB  Hard  Drive,  I-  and  2-MB  Program- 
mable Font  Modules  <'  Consumables:  One-piece  cartridge  with  1 2,000-page  yield 


printers  should  meet  all 
of  your  network  needs. 
Ours  provide  a  direct  con- 
nect to  Novell  and  Apple- 
Talk  environments. 

And  they  offer  you  five 
interfaces,  so  that  you  can 
run  Ethernet  or  Token  Ring, 


AppleTalk,  both  a  serial  and 
parallel  port,  as  well  as  an 
Internal  FAX  Modem— all 
at  the  same  time.  Leading 
to  better  communication 
across  your  entire  network 
Instead  of  language  that 
best  remains  unprinted. 


herein  mav  be  trademarks  and/or  registered  trademarks  of  their  respective  companies 


Completing  the  picture 
is  an  800x400  high-resolu- 
tion print  mode  for  crisp 
text  and  graphics.  Add  the 
internal  60-MB  Hard  Drive 
or  the  Programmable  Font 
Modules  to  customize  and 
expand  your  font  library,  as 
well  as  to  store  PostScript 
fonts  permanently,  without 
downloading  constandy. 

Aund,with  Compaq  Care, 
you  get  a  free,  one -year,  on- 
site*  limited  warranty  for  re- 
pair by  the  second  business 
day,  anywhere  in  the  U.S. 

Call  our  printer  special- 
ists at  1-800-345-1518  about 
the  new  line  of  COMPAQ 
PAGEMARQ  Laser  Printers. 
Products  from  a  company 
that  believes  total  chaos 
should  never  be  standard 
operating  procedure  in  a 
computer  network. 


Our  Intelligent  Emulation  Sensing 
feature  continually  monitors,  then  auto- 
matically adjusts,  to  either  PostScript 
Level  2  or  PCL  5  depending  upon  which 
you're  using.  You  needn't  lift  a  finger. 


They  print  in  sizes  up  to  11"  by  17"  They 
can  handle  CAD  images,  spreadsheets,  and 
even  double-page  layouts.  Multiple  Twin- 
Trays  hold  up  to  1,500  sheets.  Impressed? 


With  our  printers'  optional  Internal  FAX 
Modem,  you  can  send  and  receive  pre- 
sentation-quality documents,  in  sizes  up 
to  11"  by  17"  Right  from  your  desktop. 


CIRCLE  137  ON  READER  SERVICE  CARD 
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PafomPRO 

Push  Button  Forms  With  Intelligence- 


Announcing  the  New  Standard 
in  Forms  Software 

Welcome  to  Perform  PRO  Plus  —  the 
incredible  new  forms  software  that  gives  you 
forms  with  a  Fortune  500  look  and  dazzling 
push  button  power.  It's  the  one  tool  you  need 
to  control  and  share  your  day-to-day 
information  —  automatically. 

Much  More  Than  Forms 

Start  using  PerForm  PRO  Plus  for  its  out- 
standing forms  design,  fill  and  print  capabili- 
ties. Then,  build  intelligence  into  your  forms 
with  calculations  and  sophisticated  functions. 
Connect  your  forms  with  your  other  Win- 
dows applications  using  DDE  and  OLE.  And 
use  the  familiar  look  of  the  form  as  the  front- 
end  to  your  database.  You  can  even  access 
multiple  databases  simultaneously. 

New  Intelligent  Forms 
Language™ 

You  can  use  the  5  forms  applications  — 
ready-to-go  business  solutions  —  and  100 
pre-designed  forms  to  become  productive 
immediately.  Or,  using  our  Intelligent  Forms 
Language  (IFL)  you  can  easily  create  your 
own  forms  applications  —  without  program- 
ming! So  take  a  look  at  the  new  standard. 
Push  Button  Forms  with  Intelligence. 

CIRCLE  250  ON  READER  SERVICE  CARD 

For  your  FREE  PerForm  PRO 
Plus  Information  Kit  (or  to 
upgrade)  call: 

1-800-268-6082 


Develop  complete 
"Forms  Applications" 
using  our  Intelligent 

Forms  Language  — 
or  use  the  5  "Forms 
Applications"  included1. 


We've  included 
WinFax  PRO  so  you 
can  fax  your  forms. 


Create  "PushButtons" 
to  make  accessing  forms 
and  functions  easy. 


Customize  the  menu 
and  ribbons  to  get 
one  click  access  to 

commonly  used 
functions. 


Personnel  System 
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Personnel  Record 


Main  Screen 
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Personnel  Information  Form  System 
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Supports  dB  ASE ,        Link  relatea1  /orms 
Paradox ,  Clipper  or      and  in/ormation . 
ASCII  databases 
(separate  SQL  modules 
available) . 


AWARD-WINNING  PERFORM  PRO 
T 


PerForm  PRO 
Nov.  1991 


Includes  Windows  3.1 
features  such  as  OLE, 
DDE,  TrueType  and 
Multiple  Document 
Interface. 


i  PerFormi 


Create  professional 
quality  forms,  using 
form  and  graphic 
objects  such  as  tables, 
lines,  arrows,  buttons 
and  bar  codes  (incluaes 
support  for  10  major 
graphic  formats) . 


DelrinA* 

Software  For  Improved 
Office  Fbiotmarice 


i 


PerForm  and  PerFonn  PRO  Plus  ©  1992  Delrina  Technology  Inc.  All  rights  reserved.  All  other  product  names  are  the  trademarks  of  their  respective  owners. 
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REVIEWS  OF  THE  LATEST  TOOLS  FOR  THE  PC  PROGRAMMER 

Edited  by  Trudy  Neuhaus 


Build  Object-Oriented 
Databases  in  C++ 


BY  RICHARD  HALE  SHAW 

Raima  Object  Manager,  Ver- 
sion LI,  is  a  C++  class  library 
that  lets  you  build  object-ori- 
ented database  applications 
and  add  persistence  to  existing 
C++  classes.  (Persistent  classes 
are  object  classes  that  can  be 
stored  on  and  restored  from 
disk). 

With  object-oriented  data- 
base management,  instead  of 
creating  and  managing  a  file  by 
calling  functions  in  an  API,  you 
create  an  object  for  each  data- 
base or  table.  These  database 
objects  have  specific  member 
functions  and  operators  for 
navigating  and  updating  the 
database.  Such  objects  also  en- 
capsulate and  hide  database  op- 
erations, while  offering  a 
simpler,  more  sensible  syntax. 

Under  the  hood.  Object 
Manager  uses  Raima's  Data 
Manager  to  navigate  and  up- 
date a  database  sequentially  or 
by  using  the  relational  or  net- 
work database  models.  Sequen- 
tial access  works  best  on  nonin- 
dexed  flat-file  databases.  The 
relational  model  lets  you  create 
one-to-one,  one-to-many,  and 
many-to-one  relationships  be- 
tween tables  via  a  key  made  up 
of  fields  in  both  tables.  The  net- 
work model  lets  you  treat  a 


table  as  a  double  linked-list. 
where  you  can  navigate  be- 
tween the  records  of  a  table  via 
pointers  that  are  hidden  in  each 
record;  you  create  one-to-many 
relationships  by  creating  a  set  of 
records  in  one  table  whose 
members  are  "owned"  by  rec- 
ords in  another  table. 

Object  Manager  offers  all 
three  approaches,  but  hides  the 
access  method  details  from 
your  applications.  It  offers  an 
identical  interface  regardless  of 
which  access  method  you  select, 
so  your  code  remains  largely 
the  same.  You  can  even  use  dif- 
ferent access  methods  on  the 
same  table  and  switch  between 
them  in  the  same  application. 
The  secret?  Object  Manager 
overloads  the  class  constructor 
for  its  database  object  class,  and 
uses  virtual  functions  to  imple- 
ment the  access  methods.  There 
is  one  constructor  for  each  of 
the  three  access  methods  avail- 
able. Consequently,  when  you 
create  a  database  object,  the 
constructor  you  select  deter- 
mines which  access  method 
Data  Manager  uses. 

Object  Manager  also  takes 
advantage  of  C++'s  operator 
overloading  to  provide  custom- 
ized operators  for  navigating  a 
table.  This  allows  concise,  idio- 
matic C++  expressions  in  your 


Figure  1 

SalesOrder  salesOrder; 

SalesDetail  salesDetail (salesOrder) ; 

for (salesOrder [FIRST] ;   ! salesOrder. EOF () ;  salesOrder++) 
{ 

salesOrder .Display () ; 

for (salesOrder  >>  salesDetail;  salesDetail .Okay 
();  salesDetail++) 

salesDetail .Display ( ) ; 

( 


programs,  and  lets  you  concep- 
tually treat  the  database  as  a 
simple  array  of  objects. 

For  instance.  Object  Man- 
ager overloads  the  array  opera- 
tor ([  ])  to  let  you  read  the  rec- 
ords in  a  table.  If  salesOrder  is 
a  database  object,  then  sales 
Order[FIRST]  reads  the  first 
record,  and  salesOrder[LAST] 
reads  the  last  one.  (FIRST  and 
LAST  are  among  several  mac- 
ros Object  Manager  defines.) 

There's  more.  Object  Man- 
ager lets  you  use  this  technique 
to  perform  keyed  lookups:  sales 
Order["Johnson"] 
will  return  the  first 
record  where  "John- 
son" matches  the 
key.  And  you  can 
use  the  increment 
and  decrement  op- 
erators to  iterate 
through  the  table. 
For  example, 

for (salesOrder [FIRST]  I 
! salesOrder . EOF ( ) ; 
salesOrder**) 

salesOrder .Display) ) ; 

will  start  with  the  first  record  in 
salesOrder  and  move,  record  by 
record,  to  the  last  record. 
(Here,  Display  is  a  member 
function  that  you  define  to  dis- 
play the  contents  of  a  record 
and  EOF  returns  TRUE  when 
you  reach  the  end  of  the  file.) 
You  use  salesOrder  [FIRST]  to 
navigate  to  the  first  record  in 
the  table,  salesOrder++  to 
move  to  the  next  one.  and  end 
when  EOF  returns  TRUE.  It's 
simple.  The  code  stays  the  same 
regardless  of  access  method. 

Object  Manager  also  over- 
loads the  «  and  »  operators 
to  simplify  database  navigation. 
You  can  use  » to  find  and  read 
the  first  record  in  a  set  when  us- 
ing the  network  data  model,  or 
to  find  the  first  keyed  record  un- 
der the  relational  model.  Thus, 


if  SalesDetail  is  a  member  of  a 
set  owned  by  SalesOrder,  then 
the  code  in  Figure  1  would  loop 
through  all  the  salesOrder  rec- 
ords, displaying  each  one  and  its 
associated  salesDetail  records. 
Try  to  do  that  in  C! 

To  create  persistent  classes 
first,  #include  the  appropriate 
Object  Manager  header  files  in 
your  C++  programs.  Second, 
use  multiple  inheritance  to  de- 
rive new  classes  from  your  old 
ones  and  the  Object  Manager 
StoreObj  class.  Now.  with  a  few 
minor  changes  to  your  source 
code,  you  can  save 
and  restore  objects  of 
the  new  class. 

There  are  certain 
Data  Manager  librar- 
ies and  header  files 
that  Object  Manager 
needs.  If  you  already 
own  Raima's  Data 
Manager,  all  you 
have  to  buy  is  Object  Manager. 
If  you  don't,  you  can  purchase 
the  integrated  version  of  Object 
Manager,  which  includes  the 
necessary  Data  Manager  files. 
Or,  simply  purchase  Raima's 
Data  Manager,  which  ships  with 
Object  Manager. 

At  a  time  when  no  one 
else — including  Borland  or 
Microsoft — has  released  an  ob- 
ject-oriented database  manager 
(much  less  one  for  developers). 
C++  programmers  have  an  ex- 
cellent tool  available:  Raima 
Object  Manager.  □ 
•  Raima  Object  Manager, 
Version  1.1 

List  price:  DOS  version,  $395; 
Microsoft  Windows  version, 
$495;  integrated  DOS  version, 
$595;  integrated  Windows 
version,  $795.  Requires:  DOS 
5.0  and  Borland  C++  3.1, 
Microsoft  C++  7.0,  or  Zortech 
C++  3.0.  Raima  Corp.,  3245 
146th  PI.  SE,  Bellevue.  WA 
98007;  800-327-2462. 
Circle  451  on  reader  service  card 
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Awrage  pages  printed  par  day  inter  test  conditions 


In  a  series  of  tests, 
we  compared  the 
QMS-PS®  1700  to  the 
HP®  LaserJet®  IHSi.  The  result?  In  one  8-hour 
day,  we  delivered  2/2  times  more  productivity. 
From  the  same  17ppm  engine. 

The  reason  is  our  Crown "  architecture 
A  unique  combination  of  hardware  and 
software  that  lets  the  QMS -PS  1700 
print  one  document  while  receiving 


and  processing  another.  With  no  operator  inter- 
vention. And  no  lost  time. 

Our  Emulation  Sensing  Processor  (ESP) 
technology  recognizes  incoming  data  streams 
on  any  of  three  ports  and  chooses  the 
right  language.  So  users 
don't  have  to  stop  and 
reset  the  printer. 

With  Simultaneous 
Interface  Operation  (SIO), 


Only  QMS  has 
Croum  architecture. 
Both  the  Uppm 
QMS-PS  1700 
and  the  20ppm 
QMS-PS  2000 
departmental 
printer  have  it. 


©1992  QMS.  tnc  QMS,  QMS-PS  and  the  QMS  logo  art  registered  trademarks  of  QMS.  Inc.  Alt  other  brand  names  and  products  are  trademarks  or  registered  trademarks  of  lhar  respective  holders 
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H  1700 


QMS-PS  1700 


minute. 

pages  per  day 


the  QMS-PS  1700  can  receive  data  across  stan- 
dard and  optional  interfaces,  from 
multiple  platforms  and  multiple 
networks.  Simultaneously. 

As  a  result,  this  is  a  real  network 
printer.  Not  just  a  printer  on  a  network. 

If  you'd  like  to  see  what  a  dif- 
ference our  capabilities  make,  call 
1-800-422-2769  ext.  2937.  And 
we'll  send  you  the  full  results  of 


We'll  use  the 
QMS-PS  1700  to 
print  you  a  copy 
of  these  test  results 
With  our  Crown 
architecture,  it 
won't  take  long. 


our  tests  against  the  HP  LaserJet  IHSi. 

And  you  can  see  why  QMS  makes  the 
best  printer  for  your  work  group.  Because  we 
have  stacks  of  evidence  to  prove  it. 

QMS  Finishes  First. 


QMS 
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Software  House  and  Lotus 
Deliver  the  Best  Value! 


<hQ£  Lotus  1-2-3/  W 

$S  3  Upgrade* 


Ami  Pro  3.0  /W 

(Version  10  Users) 
($95  Upgrade*  $229  New  Users) 


($289  New  Users) 

SmartSuite 

(cc:Mail  User,  Lotus  1-2-3, 
Ami  Pro  3.0,  Freelance  Graphics) 

$329  Upgrade* 
($439  New  Users) 


$95 


Freelance  +  /W 

Upgrade* 
($319  New  Users) 


*  Upgrade  from  existing  Lotus 
or  competing  products. 


For  Corporate  Customers, 


Call  l-800-52-SOFTW(are)  fflFMP 


For  Individual  Enquiries, 
Call  1-800-777-5014 


The  Software  House  Story. 

Fort  delivery.  Innovative  service  programs.  And  prices  no  other  corporate  reseller  can  match. 


When  you  need  PC  software,  network- 
ing products,  peripherals,  accessories, 
even  "weirdware",  Software  House 
International  is  the  name  to  remember. 

We  work  for  you. 
Your  account  is  serviced  by  a  dedicated 
team  of  professionals  responsible  for 
all  of  your  needs;  the  team's  goal  is  to 
minimize  your  workload,  and  their 


performance  is  measured  by  your 
satisfaction.  Tell  us  if  your  organization 
has  special  requirements  -  we'll  incor- 
porate them  in  to  your  customized 
account  service  profile. 

We  know  networks. 

We  are  Novell  Gold,  SCO  and  Gupta 
Authorized,  and  a  Microsoft  Network 
Specialist. 


And  we'll  meet  your  needs  by  phone, 
by  FAX,  over  E-mail  or  in  person: 

Hotline  Support  •  Outsourcing  •  EDI 
•  SJ1.0.E.S.  (Software  House  Order 
Entry  System)  •  InfoFax  •  Product 
Evaluation  Library  •  BBS  •  Volume 
Purchasing  Plans  and  Licensing 

Of  course,  the  best  way  to  find  out  how 
much  we  can  help  you  is  to  call. 


Software  House  International  908-805-9160    FAX  908-805-0818 

2  Riverview  Drive,  Somerset,  NJ  08873  •  Regional  Offices:  Boston,  Chicago,  New  York,  San  Francisco 

CIRCLE  388  ON  READER  SERVICE  CARD 


Com 


Michael  J.  Miller 


New  Spreadsheet  Thinking 

et's  face  it.  If  you  want  to  create  a  basic  spreadsheet,  do  some 
rough  calculations,  balance  your  budget,  or  do  a  few  quick 
U"what  if"  analyses,  any  one  of  the  spreadsheets  in  our  cover 
story,  "The  New  Spreadsheets:  Diversity  Blossoms  amid  the 


Rows  and  Columns,"  can  handle  the  job.  So  the  major 
spreadsheet  vendors  have  been  concentrating,  instead, 
on  adding  features  and  improving  user  interfaces  in  an 
effort  to  make  the  common  spreadsheet-creation  tasks 
easier. 

This  is  particularly  true  of  Borland's  new  Quattro 
Pro  for  Windows,  but  you'll  see  plenty  of  innovative 
ideas  in  Microsoft  Excel  and  Lotus  1-2-3  as  well.  Indeed, 
all  the  graphical  spreadsheets  have  obvious  ease-of-use 
advantages  over  their  DOS  counterparts,  including  bet- 
ter fonts,  better  consolidation  handling,  and  better 
access  through  Windows'  ubiquitous  icon  buttons. 

Developers  have  come  up  with  a  variety  of  ways  to 
refer  to  a  collection  of  these  buttons:  Microsoft  dubs 
it  a  Toolbar,  Lotus  says  Smartlcons,  and  Borland  pre- 
fers SpeedBar.  But  they  all  serve  the  same  purpose:  to 
perform  the  most  common  spreadsheet  tasks  in  a  single 
click.  For  example.  Excel  pioneered  the  AutoSum  fea- 
ture, which  tells  the  program  to  sum  up  the  most  likely 
series  of  cells  automatically.  This  concept  was  so  sim- 
ple— and  so  obvious — that  all  the  Windows  spread- 
sheets have  now  adopted  and  extended  this  metaphor. 
Excel  has  AutoSum;  1-2-3  has  SmartSum;  and  Quattro 
Pro  has  SpeedSum.  Now, 
all  the  programs  have 
Auto,  Smart,  or  Speed 
sort,  fill,  and  formatting 
features.  Also,  icons  that 
let  you  cut,  copy,  and  paste 
data  are  de  rigucur,  and 
every  Windows  spread- 
sheet has  graph  buttons  so 
you  can  select  a  range  and 
create  a  simple  graph  with 
just  one  click. 

These  features  are  be- 
ginning to  migrate  back  to 
DOS  spreadsheets.  But 
in  every  case  I  know  of. 
the  graphical  spreadsheets 
simply  do  the  tasks  faster. 
You  could  argue  that  DOS 
spreadsheets  scroll  faster, 
require  less  hardware,  and 
are  more  familiar  than 


All  spreadsheets  do  a  good  job.  Now, 
developers  are  taking  great  strides  in 
improving  ease  of  use. 


Windows  spreadsheets.  But  graphical  spreadsheets 
make  it  easier  to  perform  all  kinds  of  everyday  func- 
tions. 

THEME  AND  VARIATIONS 

While  all  the  major  spreadsheet  developers  are  adding 
icons  and  graphical  features  in  their  attempts  to  make 
their  programs  easier  to  use,  today's  spreadsheets  are 
in  fact  more  different  from  each  other  than  they  have 
been  in  some  time. 

Take  the  problem  of  working  with  multiple,  related 
worksheets  of  information.  All  the  major  spreadsheets 
have  some  way  of  handling  consolidation,  but  they  take 
widely  divergent  approaches. 

The  most  familiar  approach,  which  I  remember  using 
in  Boeing  Calc,  is  the  3-D  spreadsheet  in  1  -2-3.  Release 
3  (and  subsequently  in  1-2-3  for  OS/2  and  1-2-3  for  Win- 
dows), and  in  CA-SuperCalc.  Here's  the  idea:  You  have 
multiple  sheets,  each  with  alphabetic  labels,  so  you  end 
up  with  spreadsheet  cells  with  labels  such  as  A:A1 .  This 
approach  is  perhaps  the  most  powerful;  it  lets  you  create 
extremely  large,  complicated  models,  but  it  isn't  all  that 
intuitive,  and  it  tends  to  confuse  users. 

Instead  of  going  the  full 
3-D  route.  Excel  has  tried 
several  variations  on  the 
2-D  theme  to  let  you  link 
spreadsheets  easily.  You 
can  use  a  macro  feature 
to  consolidate  similar 
spreadsheets.  You  can 
even  combine  multiple 
spreadsheets  in  u  work- 
book. 

All  of  these  things  arc 
useful,  but  they  aren't 
equally  accessible.  Select- 
ing ranges  and  getting  con- 
sistent formatting  across 
multiple  spreadsheets  just 
isn't  as  easy  in  Excel  as  it 
is  in  1-2-3. 

Borland  seems  to  have 
come  up  with  a  simple  yet 
powerful  solution  to  multi- 
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pie  spreadsheets  with  its  Notebooks.  As  in 
1-2-3,  the  basic  file  format  in  Quattro  Pro 
for  Windows  has  multiple  sheets.  But  in 
QPW,  each  sheet  stands  out  as  if  it  were 
a  page  in  a  notebook.  Because  the  notebook 
metaphor  is  so  familiar,  and  because  you 
can  give  each  page  a  descriptive  name 
("Eastern"  instead  of  "A")  and  even  refer 
to  spreadsheet  cells  by  the  name  of  the  sheet 
("Eastern:Al"),  QPW  makes  3-D  spread- 
sheets much  more  intuitive  than  other  pack- 
ages do. 

While  the  notebook  metaphor  is  the 
most  obvious  new  innovation  in  Quattro 
Pro  for  Windows,  it's  not  the  only  one.  In 
fact,  the  biggest  technical  accomplishment 
is  the  Property  Inspector,  which  lets  you 
modify  just  about  any  part  of  your  spread- 
sheet by  clicking  on  the  right  mouse  button. 
You  can  change  the  color  of  the  text  in  the 
cell,  the  background,  the  shading,  the 
numeric  format — almost  anything. 

Excel  4.0  moved  in  this  direction,  with 
its  Shortcut  Menu  (which  has  some  of  the 
same  features,  plus  the  useful  ability  to  cut. 


copy,  and  paste),  but  it's  not  nearly  as  com- 
plete as  QPW. 

SPREADSHEET  SPECIALITIES 

Quattro  Pro  also  ships  with  Database  Desk- 
top, a  database  query  tool  that  lets  you  eas- 
ily access  and  query  dBASE  and  Paradox 
files.  With  its  check-box  form  of  query  by 
example,  borrowed  from  Borland's  upcom- 
ing Paradox  for  Windows,  it  makes  query- 
ing an  external  database  far  easier  than  the 
query  tools  in  the  other  products.  You  can 
also  link  your  results  back  to  your  spread- 
sheet. However,  it  does  have  its  limits: 
By  itself.  Database  Desktop  cannot  query 
a  SQL  database.  Expect  to  see  other  devel- 
opers devote  a  great  deal  of  effort  to  im- 
proving their  database  links  for  their  next 
releases. 

While  QPW  has  added  a  few  new  wrin- 
kles to  spreadsheet  user  interfaces,  it's  not 
the  only  innovative  player  around.  Micro- 
soft Excel  has  one  feature  none  of  the  other 
graphical  products  have  attempted — 
spreadsheet  outlining.  This  lets  you  control 
the  level  of  detail  you  see  in  your  spread- 
sheet by  expanding  or  collapsing  rows  and 
columns.  You  could  collapse  your  spread- 
sheet so  you  see  only  totals  or  subtotals,  or 
expand  it  to  see  all  the  details.  It's  a  great 


idea,  and  I  like  it  a  lot,  but  it  may  be  too 
difficult  for  most  people  to  handle.  Alter- 
native ways  of  looking  at  a  spreadsheet — 
like  those  used  by  Computer  Associates 
International's  CA-Compete!  and  Lotus 
Improv — may  take  this  concept  and  make 
it  much  more  popular. 

Excel  also  has  the  broadest  range  of 
functions  in  any  of  the  shipping  spread- 
sheets, and  it's  the  only  one  with  a  built- 
in  spell-checker. 

Lotus  1-2-3's  Datalens  feature  is  very 
powerful,  although  it  doesn't  have  the 
graphical  user  interface  of  the  Q+E  add-on 
that  comes  with  Excel  or  QPW's  Database 
Desktop.  And  Lotus  has  also  publicly  dem- 
onstrated a  feature  called  Chronicle,  de- 
signed to  help  multiple  users  deal  with 
multiple  changes  to  a  spreadsheet  model. 
Excel  has  the  Scenario  Manager,  but  it 
doesn't  have  the  multiuser  features  that  Lo- 
tus has  demonstrated. 

Over  the  past  few  years,  we've  seen  a 
lot  of  effort  toward  simplifying  the  every- 
day aspects  of  dealing  with  two-dimen- 
sional spreadsheets:  entering  data,  adding, 
sorting,  and  formatting.  Who  knows?  One 
day,  features  that  deal  with  external  data- 
bases, multiple-sheet  models,  and  multiuser 
access  will  become  nearly  as  simple.  □ 


Mouse  Tools . . . 

Get  The  Right  Mouse  For  The  Job! 


Gulliver 

•  Word  Processing 

•  Spreadsheets 

•  Database 


MousePen  Thumbelina 


•  Graphics 

•  Desktop  Publishing 
•CAD 


•  Presentations 

'  Multimedia 

■  Portable  Computers 


1 00%  Windows  Compatable.  Available  at  your  local  Dealer,  or  call  Amnyj  at:  (800)  448-1184. 
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CA-5upercalc  (Special)   89 

Intuit  QuickBoolus   89 

Intuit  Quicken  Win   42 

Peochtree  Complete  V  (Special)  169 

Reolity  Tech  Weollhstorter  v2.0   33 

Aldus  Persuation  v2. 1  Windows  325 

CACrickel  Presents  (Special)  109 

Lotus  Freelance  Graphics  v4.0  319 

Micrografix  Windows  Draw   95 

Power-Up!  Calendar  Creator  Plus  v4.0....  36 
SW  Pub  Harvard  Graphics/Win  vl  01  349 
SW  Publishing  Harvard  Graphics  v3.0....389 

American  Design  CAD  v4  0  3D  229 

American  Design  CAD  v5.0  2D  159 

Autodesk  Auto  CAD  v3.5  rel  1 2  2995 

Autodesk  Autosketch  v3.0  (Special)  140 

Autodesk  Generic  CAD  v6.0  269 

Foresight  Drofix  Cad  Ultra  v4.0  245 

Cardinal  MB2450  2400bps  lnl/8itcom ...  46 

Everex  Evercom  24  Int  (Special)   65 

Hoyes  Optima  96/SCEZ  329 

Hoyes  SM24O0  SCEZ  [Special)  259 

Hayes  Ultra  96/SCEZ  v.42  Bis  549 

Microcom  Carbon  Copy  Plus  v6.0..  1 19 

Procticol  2400  1/2  Cord  w.  Shwre  IMTl.  79 
Practical  Peripherals  9600SA  v.32  EXT1..289 

Prodigy  Stort-Up  Kit  v3. 1  w/2400  bp   99 

SupraTax  Modem  Plus  DOS  EXTL  1 29 

SuproFax  Modem  Plus  IntfWin)  1 39 

Symantec  Norton  PCAnywhere  LAN  v4.5299 
U.S.  Robotics  Courier  v32BIS  14.4  EXU..559 
US  Rob  Courier  v32BIS  14.4  Fax  EXT1..569 

U  S  Rob  Cour  HST  DS  v32  BIS  EXTL  799 

Zoom  24O0BPS  w/RPI  Hrdwr  EXTL   59 

Borland  dBASE  III  Plus  vl .  1  459 

Borland  dBASE  IV  vl. 5  485 

Borland  Paradox  v4  0  (Special)   519 

Buttonware  PC -File  v6.5   79 

Fox  Pro  v2  0  DOS  6-Pock  549 

Microrim  R  BASE  v3. 1  429 

SuperBase  IV  Windows  vl  .3  429 

Symantec  Q&A  v4.0  (Special)  249 

Word's  Tech  Arogo  ProF  599 

Adobe  Illustrator  v4.0  (Special)  349 

Adobe  Type  Fonts  Call 

Adobe  Type  Manager  Plus  Pk  119 

Aldus  Freehand  Win  v3. 1  389 

Aldus  Gallery  Effects  Win  (Special)  1 29 

Aldus  Pogemaker  v4.0  Win  478 

Aldus  PholoStyler  Win  vl .  1 A  499 

Coere  Omnipoge  Pro  Win  v2.1   599 

Contact  ACT  v2. 1  (Special)  209 

Corel  Draw  v3.0  Dsk  &  CD  379 

Microsoft  Publisher  for  Win  V  123 

Microsoft  True  Type  Fonts  Pock   24 

Microsoft  Word  for  Win  v2  .0  289 

Z  Soft  PC  Paintbrush  5+   89 

Accolade  Hardball  III  Sp.-  id)   32 

Accolade  Jack  Nicklaus  Signature  Ed   37 

Broderbund  Kid  Pix  (Special)   33 

Broderbund  New  Print  Shop  Companion .  29 

Broderbund  Where  in  Time   29 

Davidson  &  Assoc  New  Math  Blaster  Plus  29 
Individual  Software  Prof.  Windows  v3. 1 ..  29 

Interplay  Star  Trek  25th  Anniversary   33 

Learning  Co.  Operation  Neptune   29 

Microsoft  Enl  Pack  for  Win  III   26 

Microsoft  Flight  Simulator  v4.0   37 

Origin  Sys  Ultima  VII  (Special)   44 

Sierra  On-Line  Kings  Quest  V   39 

SMC  Aulomap  (Speciol)   46 

SMC  Automap  Europe   79 

SMC  Orbits  (Special)   39 

Softsync  Expert  Home  Design   10 

The  Learning  Co  Reader  Rabbit.....   38 

Lotus  Smart  Suite  (Special)  449 

Lotus  Works    89 

Microsoft  Works  for  Win  v2.0  1 19 

Microsoft  Works  v2.0  (Special)   90 

Spinnaker  PFS  First  Choice  v3.1   89 

Digital  DR  DOS  v6.0   68 

IBM  OS/2  v2  0/Upgrode  1 27/85 

Microsoft  DOS  v5.0  upgrade   59 

Microsoft  Win.  3. 1  (Special)   86 

Microsoft  Win.  3.1  upgrade.   47 

Novell  Netware  Lite  v  1 . 1   65 

Qualilos  386  Max  v6  0  (Special)   59 

Qualilas  BlueMAX  v6.0   79 

Quarterdeck  Desqview  386  v2.4  1 19 

Quarterdeck  QEMM  386  Mem  Mgr  v6.0  57 

Borland  C++  v3.1  w/App 

From  v3.0  w/video  ISpeciol)  489 

Borland  Turbo  C++  tor  Windows  v3.1  ....119 

Borland  Turbo  Pascal  v6.0   99 

CA-Clipper  v.501  ISpeciol)  469 

Microsoft  C  Compiler  v6.0  299 

Microsoft  Fortran  Compiler  v5. 1  289 

Microsoft  Visual  Basic  119 

Symantec  Zortech  C++  (Special)  419 

Borland  Qualro  Pro  v4.0  Comp  Upgrd ....  89 

CA-Superproject  v2. 1  (Special)  499 

lotus  1-2-3  for  Win  vl  1  Comp  Upgrd  95 

Lotus  1-2-3  for  Windows  v  1.1  319 

Lotus  1-2-3  v3.1+  (Special)  389 

Microsoft  Excel  for  Win  Upgrode  v4  0 ....  92 
Microsoft  Excel  v4.0  for  Win  295 

Berkley  Syst  After  Dark  lor  Win  v2  0  27 
Central  PC  Tools  7  1  Anti-Virus  |Special|  .149 

Central  Point  PC  Tools  v7. 1   115 

Central  ft  PC  Tools  Delux  Ion  1  Opk  v7. 1 785 

Gold  Disk  Screen  Craze  (Special)   19 

Norton  Lambert  Close-Up  Dual  Pock:  1 15 

Stoc  Software  Slacker  AT/ 1 6  1 79 

Stoc  Software  Stacker  v2.0  (Special)   75 

Symantec  Norton  Anitvirus  v2.0   79 

Symantec  Norton  Desktop  for  Win  v2.0 ..  1  17 

Symantec  Norton  Utilities  v6.01  110 

Travelling  Software  Laplink  Pro  v4.0   99 


The  Call  Soft  Value: 

Same  Day  Shipping    Knowledgeable  Staff 

•No  Extra  Surcharge  on  Visa,  M/C 

•Corporate  P.O.,  A.P.O.,  F.P.O.  and 
International  Orders  Welcome 


Individual  Software  Resumemoker   29 

Lotus  Ami  Pro  v3.0  Upgrodes  (Special)....  89 

Lotus  AmiPro  v3.0  &  1  -2-3  vl  1  /Win  1 89 

Microsoft  Word  for  Win  v2  0  289 

Que  Soft  Rightwriter  for  Win  v5.0   59 

Reference  Grammatik  5  DOS  or  Win  53 
Software  Pub  Professional  Write  v2  2  ...169 

Wordperfect  for  Win  v5.1  259 

WordPerfect  v5. 1  (Speciall  265 

Kensington  Masterpiece   89 

Logitech  Dexxa  Mse  w/9-25  Pin  Adapter   1 9 

Logitech  Mouseman  Bus  [Special)   69 

Logitech  Trackman  Portable   95 

Microsoft  Ball  Point  Mouse  (Special)  1 14 

Microsoft  Bus  Mse  w/Win  Ser:PS/2:Bus  147 


toc°auer  1-800-77 


Software  and  Peripherals  at 
Best  Prices  and  Full  Service 


INTERNATIONAL 
CALLERS  USE 

1-908-805-0995 

( Mon-Fri  8:00AM  -  8:00PM  EST ) 
OVER  10  DISTRIBUTION  CENTERS  NATIONWIDE 
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Freelance 
Graphics  for 
Windows  is  the 

fastest,  easiest 
and  most 
enjoyable 
way  to  create 
show- 
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Microsoft  Word 

makes  it  easier  than 
ever  for  you  to  do 
everyday  tasks  such 
as  creating  tables, 
bullets,  charts, 
columns,  and 
drawings.  They're 
tMMWHHMMw   all  just  a  click 
away  with  (he  Toolbar™  You  can 
create  envelopes  or  check  your  spelling 
with  a  mouse  click,  too.  Microsoft 
Word  foe  Windows  —  $OOQ 
everyday  made  easy !  O 


leptxemenl  of  rteferlivt  items  There  6 1 1 S I  restocking 
fee  on  any  non defective,  unopened  goods  returned 
Softwore/Horwore  puces  may  change  without  notice. 
Ground  shipments  U.  S/  50  lot  ?  doy.  $25.00  for 
mrrnighl,  md  $4.50  lor  CO  t)  iml  hnrj  thg  moy  apph/1 


Smart  Suite 

from  Lotus  is 
four  full' 
featured, 
powerful 
business 
applications: 
1-2-3  for 
Windows 


htm 
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Ami  Pro  word  processor.  Freelance 
Graphics  presentation  graphics 
package  and  cc:Mail     $/l  J%^\ 
electronic  mail. 


H.m.ird  Graphics 


Lotus  1  -2-3  for 
Windows  comes 
with  its  innova- 
tive use  of  Smart 
Icons.  You  can 
automate 
common 
spreadsheet 
tasks,  just  by 
pointing  ana 
clicking  the 
mouse  Over 
50  standard  icons  come  with  the 
program.  And  the  Toolbar  can  size 
anaploce  these  icons  anywhere  on 
the  screen.  And  even  create  new 
icons  based  on  your 
unique  tasks. 
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I  Please  tall  for  any  Hem 
not  listed.  We  have  an 
I  extensive  inventory  to 
cover  oil  your  needs.  We  ore  o  Novell 
authorized  dealer.  Please  (all  lor  any  Novell 
or  Networking  product.  We  are  also  a  Lotus 
authorized  dealer.  Call  for  any  Lotus 
software  needs. 


Harvard  Graphics  for  Windows 

generates  graphics  for  tfse  business 

professional  Auto  chart  layout  allows 
you  to  enter  data  and  have  text,  size, 
chart  style  and  color  set 
automatically 


$318 


Microsoft  Windows  lets  you  discover  the 
poinf  and  click  simplicity  of  Windows! 
Create  terrific  output  with  applications  for 
Windows,  and  share  information  between 
your  favorite  applications  for     <  Q 
MS-DOS  and  Windows.  OO 
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AIR  PowerflEX  386SX  25MHz  929 

AST  Bravo  II  386SX  20MHz  989 

AST  Premium  II  386SX/2/80  1699 

PS/2  (Speciol)  Call 

Wyse30l6SX-0!  I  2  Meg/5.25"  639 

Wyse  Decision  386SX  20  mhz  no  drive  899 

3  Com  Etherlink  II  TP  Adopter  (Speciall  ...215 

Eagle  Tech  NE 1 000  Erhnt  Crd  Bbit   94 

EogleTech  NE2000  Erhnt  Crd  16bit  169 

Stand  Micro  Sys  Etcrd  Elite  16  Combo  215 
Stand  Micro  Sys  Elhercord  PlusElite  1 6T .  1 79 

Goldstar  1460  Plus  14'  (Special)  269 

Magnavox  Super  VGA  147  28   309 

NEC  Multi  Sync  3FGX  Flol  Screen  15"  .  659 

NEC  MultiSync  2A  14"  Super  VGA  399 

NEC  MultiSync  4FG  Flat  Screen  15'  759 

Packard  Bell  PB8539VG  14"  VGA  239 

Samsung  ML457 1  14"  VGA  While  119 

Samsung  Syncmaster  4  1  7"  Super  VGA  799 
Wyse  Tech  Wyse-150  14"  Terminal 

w/o  Kbd  Am/Grn/Wht  (Speciol)  289 

Wyse  Tech  Wyse60  14"  Terminal 

w/o  Kbd  Am/Grn/Wht  (Special)  299 

Colorado  Mem  Systems  Jumbo  1 20  MB  1 99 
Colorado  Mem  Systems  Jumbo  250  MB  ..259 

NEC  CDR  84  PS2  MPC  (Special)  599 

Philips  CM205XBK  CD-Rom  349 

Philips  CM205XRS  Int  CD-Rom 

w/Grolier  En  (Speciol)  379 

Quantum  Hardcard  IIXL  105MB  389 

Seagate  ST3144A  130MB  3  5  IDE   359 

Sydos  8811  Internal  Drive  w/8-Bit  Adapt  599 

Teoc  3  5"  1  44MB  Floppy  Disk  Drive   59 

TEAC  5.25"  1  2MB  Floppy  Disk  Drive  59 
Toshiba  I  2MB  5  25  Floppy    .  69 

Canon  BJ-10EX  Gry/Whl  319 

Canon  BJ-300  80  Col  24-Wire   429 

HP  III  (Special)  1579 

HP  HIP  1159 

HP  HIP  w/Postscripl  1699 

HP  IIP  Plm  849 

HP  Scanjet  IIC/AT  or  MCA  1499 

HP  Scon,et  IIP/ AT  or  MCA  1 239 

Kodak  Diconix  4  color  Printer   569 

Kodak  Diconix  IBOsi  Printer  Par/Ser   289 

LaserMaster  WinJet  800   599 

LaserMaster  WinPrinrer  800  PS/2          1 299 

laserMasler  WinJet  300  (Speciol)  389 

Logitech  Scanmon  256   269 

Logitech  Scanmon  32  1 25 

Okidala  ML320  Printer  (Special)  309 

Okidata  ML  321  Printer  (Special  439 

Okidata  ML380  Printer  (Special)  219 

Okidala  Ot-400  Printer  (Special)  609 

Okidata  OL  830  Printer  Special  1 299 

Okidata  CH.-840  Printer  (Special)  1599 

Panasonic  KX-P1 124i  24Pin/80  Col  299 

Panasonic  KX-P1 180i  169 

Panasonic  KX-P1654  Dot  Matrix  559 

Panasonic  KX-P2624  Quiet  Tech  399 

Sharp  JX  320  MicroChannel  Interfoce  699 

Sharp  JX320  Color  Scanner  (Special)  999 

Sharp  JX320  DOS  Interfoce  599 

AST  Exec  386SX  20/63V  (Special)  1359 

AST  Exec  386SX  25/63V  4MB  Color  .2559 
AST  Exec  386SX  25/83V  4MB  Color  2699 

Toshiba  T2200SX/80  (Speciall  2099 

Toshiba  T3300SL/I20  2599 

Toshiba  T3300SL/80  (Special)  2399 

Toshiba  T4400  SXC/80   4499 

Toshiba  T4400SX/80ACD  2799 


ANNOUNCING  A  FULL-COLOR 
IMAGE-EDITING-PAINTING- 
DRAWING-CORRECTING- 
RETOUCHING-SCANNING- 

SEPARATING  PROFESSIONAL, 
PRECISE,  CREATIVE  POWERTOOL 
IN  ONE  WINDOWS 
BASED  PACKAGE 
THAT  WILL  GIVE 
NON-PC  USERS  A 
REASON  TO  GO 
OUT  TO  LUNCH.  , 
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VENTURA  PICTUREPRO. 


Ventura 

Software  Inc. 

A  Xerox  Company 


15175  Innovation  Drive,  San  Diego,  CA  92128  •  (800)  822-8221 

M992  by  Ventura  Software  Inc  All  rights  reserved 
PicturePro'"  is  a  trademark  of  Ventura  Software  Inc  .  a  Xerox  company  XEROX*  is  a  registered  trademark  of  Xerox  Corporation 
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1  4"  IN  1  99D.  1  5"  IN  1  99  1.  1  7"  in  1  992. 
MAG  Innovision  wins  the  Editors'  Choice  year 
after  year  after  year,  making  us  truly  the  growing  monitor  com- 
pany of  the  nineties.  The  latest  addition  to  our  family  of 
winners  is  the  sensational  MX17F.  whose  "sharp  image  and  com- 
petitive price  make  it  a  compelling  choice."  So  do  the  MX17F*s 
advanced  features.  We've  combined  the  latest  Hat  square  tube 
technology  with  Invar  Shadow  Mask  for  distortion-free  images 
and  309f  more  brightness.  Dynamic  focus  circuitry  keeps  the 
whole  screen  razor-sharp.  And  non-interlaced  resolution  —  up  to 

1280  x  1024  —  assures  the  best  picture  possible.  All  in  all,  this  microprocessor-based,  digital- 
ly controlled  display  is  perfect  for  Windows'.  Find  out  more.  Contact  us  at  1-800-827-3998,  or 
4392  Corporate  Center  Drive,  Los  Alamitos,  CA  90720.  Tel:  714-827-3998.  Fax:  714-827-5522. 


O  1992.  MAC  Immnttcn.  Alt  nghs  nvnW  MAC  /■-■  ;.'-'  *  ttt  an  tratiawh  of' 
MAC,  Ihn/um.  W'Wd*  i  k  a  ngntenJ  trjJtmurk  ttf  Mtcrwuft  Corp.  At!  ttitr  fajmj  .tmJ 
fmha         art  IrmJtmarki  or  nxttttnJ traJtuurii  of  thttr  mputrtw  vu  mm. 
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Electronic  Mail:  Threat  or  Menace? 


Progress  is  always  at  the  expense  of  something.  The  typewriter 
ruined  handwriting.  The  telephone  made  correspondence  a 
forgotten  art.  Electronic  mail  has  changed  business  commu- 
nications forever,  but  maybe  the  change  isn't  all  bad. 


When  I  started  in  the  business  world,  you  wrote  a 
memo  longhand  or  dictated  it  to  a  secretary.  She  would 
then  scroll  a  piece  of  letterhead  into  the  typewriter  with 
two  or  three  sheets  of  carbon  paper  and  typing  tissue. 
If  she  made  a  mistake,  there  was  a  small  arsenal  of  Wite- 
Out,  erasers,  brushes,  Ko-Rec-Type,  and  platen  shields 
to  correct  it.  For  low-level  correspondence,  you  always 
had  snap-set  carbonless  forms  with  room  to  write  a 
quick  request  and  room  for  your  addressee's  reply.  The 
minimum  unit  of  time  required  for  business  correspond- 
ence back  then  was  a  day,  and  that  was  if  you  really 
pushed  it. 

Copies  were  another  issue.  You  could  get  an  original 
and  five  carbons  out  of  a  Selectric  typewriter  with  the 
right  materials,  but  reading  that  last  copy  was  an  exer- 
cise in  pattern  recognition.  If  a  memo  had  to  go  to  more 
people  than  that,  it  was  mimeographed.  The  most  accu- 
rate secretary  in  the  department  typed  up  a  Ditto  mas- 
ter, then  emerged  from  the  mimeo  room  some  time 
later,  dazed  by  the  fumes.  In  this  building  of  several 
thousand  industrious  souls,  there  were  two  Xerox  ma- 
chines, each  guarded  more  jealously  than  a  sultan's  ha- 
rem. I  never  understood  the  point  of  having  business 
machines  that  you 
couldn't  use,  but  they 
shared  an  unhappy  combi- 
nation of  the  traits  of  early 
technology:  They  were  ex- 
pensive and  broken. 

The  state  of  technology 
dictated  the  state  of  busi- 
ness: Written  correspond- 
ence was  to  be  avoided  un- 
less it  was  absolutely 
necessary.  Memos  of  im- 
portance were  posted  in 
common  areas  where  all 
could  see  them.  Snap-set 
forms  that  required  a  mini- 
mum of  filling  in  the 
blanks  were  the  norm.  De- 
cisions were  made  at  the 
same  languorous  speed  as 
the  oscillating  fan  that 
cooled  the  many  parts  of 


Electronic  mail  is  progress,  but 
progress  has  its  price.  We've  gained 
immediacy  and  lost  civility. 


our  building  that  weren't  air-conditioned. 

Today,  America  runs  on  e-mail.  Immediacy  is  built- 
in.  The  wires  crackle  with  our  electronic  tappings,  and 
I  find  myself  rankling  at  even  the  1-  and  2-hour  delays 
as  servers  update  one  another  across  the  country.  When 
a  crisis  comes  down,  I'm  always  amazed  at  how  fast 
we're  able  to  make  a  decision,  even  through  a  handful 
of  time  zones,  dozens  of  opinions,  and  hundreds  of  on- 
lookers. 

E-mail's  immediacy  has  a  downside,  especially  when 
people  respond  in  haste  or  in  anger.  Who  hasn't  re- 
ceived an  e-mail  "flame"  that  was  at  best  ill-advised, 
at  worst  career-damaging?  Worse,  who  hasn't  sent  one? 
If  you  had  tried  to  write  an  angry  memo  back  in  the 
old  days,  your  secretary  would  have  come  in  with  a  re- 
proving frown  or  a  suppressed  smile  and  said,  "Do  you 
really  want  to  send  this?"  E-mail  lets  us  be  our  own 
worst  enemy. 

Also,  written  communications  obviously  are  bereft 
of  the  body  language  and  tone  of  voice  that  convey  so 
much  in  face-to-face  meetings  and  even  in  telephone 
conversations.  I'm  surrounded  by  articulate  people  who 
write  for  a  living,  and  sometimes  our  communications 

tend  to  misfire.  You  have 
to  work  much  harder  to 
build  in  humor,  sarcasm, 
or  disagreement  without 
having  your  words  come 
across  as  stupidity,  rude- 
ness, or  truculence. 

Nowhere  are  e-mail 
flames  more  apparent 
than  on  services  such  as 
CompuServe  and  our  own 
PC  MagNet.  Disagree- 
ment and  frustration  on 
these  public  forums  often 
reduce  communications  to 
personal  attacks.  One  sup- 
posed way  of  defusing  mis- 
understanding is  to  in- 
clude clues  to  your 
emotional  state,  which 
have  come  to  be  called 
emoticons.  A  bracketed 
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The  world's  best 
printer  sharing  value. 

PrintDirector. 

PC  Magazine  has  called  PrintDirector  a  "device  we  can  unreservedly 
recommend  to  direct  the  printer  sharing  needs  of  almost  any  user." 

And  for  good  reason.  PrintDirector  offers  world-class  peripheral 
sharing  products  for  every  budget  and  work  group.  Including 
PrintDirector  Bronze,  the  most  affordable  printer  sharing  device.  And 
PrintDirector  Gold  Turbo,  the  world's  fastest.  (Plus  PrintDirector 
Silver,  the  world's  next  fastest.)  Test  results  prove  it. 


NATIONAL  SOFTWARE  TESTING  LABORATORIES'  SPEED  TEST  RESULTS' 


Harvard  Graphics 
Output  Flit 
(Seconds  to  Print) 


PrintDirector 

PrintDirector 

Novell 

Gold  Turbo 

Silver 

Lite 

ASP 

ESI 

Buffalo 

42.8 

59.6 

203.9 

W.1 

84.9 

84.6 

Lenttstlc 

71.1 


PrintDirector  Gold  Turbo  printed  nearly  live  times  faster  than  Novell  Lite,  almost  2  1/2  times  faster  than  ASP 
Port  Authority,  about  twice  as  fast  as  ESI  Share  Spool  and  Buffalo  SLmkll,  and  40%  faster  than  Lantastic. 
'Based  on  printing  an  output  file  created  with  Harvard  Graphics.  Total  time  for  three  PCs  to  print 
concurrently  to  two  printers. 


ANATOMY  OF  A  GREAT  DEAL 


PrintDirector  has  won 
more  times  than  any 
other  device. 


MAGAZINE 


EDITORS' 
CHOKK 


Comes  with  the 
industry's  best 
support— 
and  it's  EBEE! 


Easiest  device 
to  install, 
according  to 
NSTL. 


HI 


Prices  start 
at  $395  for 
""     J  PrintDirector 
Bronze. 


30-dav  unlimited 
money-back 
guarantee. 

Saves  you  more  time 
when  printing. 


Reliably  used 
by  over  one 
million  users 
worldwide. 


To  find  out  more  about  the  world's  best  printer  sharing  value,  call  and 
we'll  send  you  a  free  NSTL  report  and  our  catalog 

1-800-243-2333 

or  617-647-1234 


FREE 


Printer  Sharing 

Device 
Performance 


DIGITAL  PRODUCTS,  INC. 


An  NSTL  Report 


the  leader  in  networked  printing  and  peripheral  sharing 

411  Waveriey  Oaks  Road,  Walttiam,  MA  02154 

PnnlDirecfof  is  a  registered  trademark  ot  Digital  Products.  Inc.  All  other  trademarks  mentioned  are  property  ol 
their  respective  holders 
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<g>,  for  instance,  is  shorthand  for  a  grin, 
and  <g,d&r>  means  grinning,  ducking,  and 
running. 

My  problem  with  all  this  is  that  I  com- 
monly see  people  write  the  most  appallingly 
insulting  things  to  one  another.  They  then 
shrug  it  off  with  a  <smile>.  I  consider  this 
I-didn't-really-mean-it  technique  to  be  a 
cop-out,  a  thinly  disguised  hostile  and 
unbusinesslike  act. 

Electronic  mail  is  the  VCR  of  business 
communications.  It  allows  us  to  time-shift 
and  prioritize  our  communications  as  we 
skip  across  time  zones,  attend  meetings,  or 
get  some  sleep.  I've  never  failed  to  be 
amazed  at  how  many  messages  accumulate 
from  the  time  I  turn  the  machine  off  at  night 
to  the  time  I  get  up  in  the  morning.  Some- 
where, somehow,  people  are  working.  And 
they  want  to  tell  me  about  it.  I  prefer  that 
they  tell  me  in  plain  English. 

ON  ANOTHER  NOTE... 

I've  been  carrying  the  Gateway  Nomad 
420SXL  notebook  these  past  several 
months,  and  it's  one  terrific  machine.  Al- 
though it  does  violate  my  "nothing  over  5 
pounds'"  rule  by  nearly  a  full  pound,  the  ex- 
tra weight  gives  me  just  what  I've  always 
wanted:  incredible  battery  life. 

My  laptop  machine  goes  with  me  every- 
where, every  day.  I  use  it  on  the  train  to 
and  from  work,  and  sporadically  through- 
out the  day.  I  leave  the  charger  home.  I  use 
it  on  my  frequent  coast-to-coast  flights.  I 
seldom  turn  it  off,  even  for  meal  services. 
I  just  put  it  in  standby  mode,  then  resume 
when  my  meal  tray  is  cleared.  At  the  end 
of  the  flight,  there's  still  plenty  of  juice  to 
transmit  all  the  e-mail  messages  I  created. 

The  420SXL,  designed  and  built  by 
Texas  Instruments,  replaces  my  trusty  TI 
2000,  which  was  lighter  and  thinner  but  re- 
quired that  I  carry  a  spare  battery  for  the 
longer  jaunts.  My  hat  is  off  to  the  engineers 
who  tamed  the  486SX's  voracious  appetite 
for  power  and  thereby  kept  its  awesome 
heat-generating  propensities  under  control. 
I've  used  386SX  machines  that  ran  a  lot  hot- 
ter— the  420SXL  barely  gets  warm.  I've  re- 
placed the  supplied  Thumbelina  trackball 
with  a  Microsoft  BallPoint  Mouse,  which  is 
larger  but  gives  me  better  control.  For  seri- 
ous pointing  and  clicking,  however,  I  still 
prefer  a  mouse. 

My  next  laptop  will  likely  be  one  of  the 
under-4-pound  wonders — a  first  since  I 
started  carrying  a  Radio  Shack  Model  100 
in  1 983.  □ 
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THE  ZEOS 
POCKET  PC. 
ONLY  $595! 

■  CPU:  Industry-standard 
NEC  V30. 

■  Memory:  1MB  of  RAM 
and  1.5MB  of  ROM. 

•  Size:  Only  1.3  lbs., 
9H"  x  4  V  x  'A". 

■  Power  Supply:  Two  AA 
alkaline  batteries  and 
2032  Lithium  back-up  bat- 
tery, all  included.  Ten 
hours  battery  life  with 
continuous  use,  even  more 
in  suspend  model 
Preloaded  Software: 
MS-DOS  5.0  system  fifes, 
Microsoft  Works  2.0 
(word  processing,  spread- 
sheet, database  and  com- 
munications programs) 
and  a  personal  organizer, 
planner,  to  do  list,  card  file, 
i  rrf  or  matio  n  and  calculator. 

■  I/O  Ports:  One  serial,  one 
parallel  and  two  PCMCIA 
memory  card  connectors. 
Carrying  case,  cables 
and  adapters  included. 
Power  Management: 
Automatic  transition 
between  active,  doze 
and  suspend  modes. 
Screen:  Easy-to-read 

7"  x  2%",  640  x  200. 
A  true  80  x  25 
character  display 
Keyboard:  81-key  with 
12  function  keys,  embed- 
ded numeric  keypad  and 
special-function  hot  keys. 
Order  a  Special  Travel 
Kit  for  only  $2491  Comes 
with  send/receive  fax/ 
modem  and  communica- 
tions software. 

ORDER  NOW  TOLL  FREE: 

800-423-5891 

Fax  Orders:  612-633-1325 
Government:  800-245-2449 
Outside  U.S.  and  Canada: 
612-633-6131 
Hearing  Impaired  (TDD): 
800-228-5389 
MasterCard,  VISA,  Discover, 
American  Express,  Z-CardT 
COD  and  Leasing  Programs 
Open  24  Hours  a  Day 
365  Days  a  Year! 

All  prices  and  specification!  are  sub 
ject  to  change  without  notice  Please  coll 
tor  current  pricing  ond  warranty  details 
ZEOS  is  a  publicly  traded  company 
NASDAQ  symbol  ZEOS  ©  ZEOS 
International,  Ltd  ,  530  5th  Ave  NW 
St  Paul,  MN  551 12  USA  Allproducts 
and  company  nomes  are  trademarks 
or  registered  trademarks  of  their 
respective  holders  PT  PCM-921 1 1* 
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INDUSTRY-  STANDARD 
SOFTWARE  IN  AN 
INCREDIBLY 
PORTABLE  PC! 

Imagine  a  p<  (table  PC 
that  lets  you  send  and  re- 
trieve your  e-mail,  modem 
a  memo  to  the  In  >me  <  iffice, 
write  reports,  create 
spreadsheets,  manage 
your  calendar,  calculate  A 
your  expenses . . .  work 
nonstop  for  ten 
Aomts...  and  is  so 
portable  that  it 
weighs  about 
the  same  as 
a  notepad. 

A  fu- 
turistic 
fantasy? 
Not  unless 
the  future  is 
now.  It's  the  ZEOS 
Pocket  PC,  and  only 
ZEOS  has  it!  You're  going  to 
love  how  portable  and  affordable 
it  is.  In  fact,  we  think  you'll  find  it's 
the  one  PC  you'll  want  to  take  with 
you  everywhere! 

COMPACT  YET  COMPLETE  1.3  lbs! 

Atonly  9^"x4'/2"  and  only  1.3Iba,  what's 
great  about  the  ZE(  )S  Pocket  PC  is  that  it 
hasa  keyboard  you  can  really  use.  If  you're 
accustomed  to  typing  with  both  hands, 
switchingtoa  palmtop  PC  can  be  awkward 
because  the  keyboard  only  lets  you  type  with 
one  hand  or  even  one  finger.  Yet  die  ZEOS 
Pocket  PC's  keylx  vird  lets  you  use  both  hands 
easily,  so  you  won't  sacrifice  comfort  and 
speed  for  portability. 

And  even  though  it's  small,  the  ZEOS 
Pocket  PC  carries  a  full  suite  of  industry  stan- 
dard software  already  1<  »ded  ;ind  ready  to  go! 
You  get  Microsoft  DOS  5. 0  system  files  with 
built-in  file  transfer  and  Microsoft  Works  2.0 
with  word  pn  >cessing,  spreadsheet,  database 
and  communicat  ions  programs.  Plus,  you  get  a 
personal  organizer  which  includes  a  calendar/ 
planner,  "to  do"  list,  business  card  file,  infor- 
mation retrieval  (for  country  codes,  converting 
measurements  ;uid  currency)and  tnore.  It's 
everything  you  need  to  manage  your  life! 

IT  JUST  KEEPS  GOING... 

Ten  hours  ( if  c<  mtinuous  use?  Absolutely!  All 
it  takes  is  the  two  A  A  alkaline  batteries  included 
with  your  system.  And  your  ZE(  )S  R  >cket  PC 
has  great  power  management,  too — it  automa- 
tically switches  to  the  suspend  mode  when  you 
take  a  break.  Plus,  when  you  turn  <  >ff  your  sys- 
tem, then  turn  it  on  again,  it  goes  right  back 
to  where  you  left  i  iff.  What  a  time-saver! 

STAY  IN  TOUCH. 

Modem  a  memo  to  a  client;  send  and  retrieve 
your  e-mail.  With  the  Pocket  PC's  optional 


Only  1.3  lbs! 


fax/modem, 
you  can  commu- 
nicate worldwide. 
Plus,  expanding  the 
memory  is  another  easy 
option — with  an  additional  memory  card  that 
slips  right  into  a  slot  on  the  system's  underside. 
And  that's  not  all. 

ZEOS.  #  1  RATED  NOTEBOOKS. 

PC  Magazine,  in  their  recent  Service  .and 
Reliability  issue  said,  "C  )nly  ZEOS  portable  PCs 
achieved  significantly  higher-than-average  rat- 
ings in  all  four  categories'.'  The  four  categories 
were  reliability,  future  purchase  plans,  repair 
service  satisfaction  ;ind  technical  support.  And 
remember,  ZE(  )S  technical  support  is  24  hours 
a  day,  365  days  a  year,  and  always  toll-free.  And 
we  back  every  ZEOS  purchase  with  our  30-Day 
Absolute  Satisfaction  Money-Back  Guarantee, 
( )ne  Year  Limited  Warranty  and  more. 

ORDER  YOUR  ZEOS  POCKET  PC  TODAY! 

So  call  us  today  at  800-423-5891 .  You're 
g(  ting  to  love  the  new  ZE(  )S  Pocket  PC. 
We  guarantee  it! 

CALL  TOLL  FREE: 

800-423-5891 
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The  only  notebook 
with  a  tilt  &  swivel 
display.  Great  for 
sharing  data  or 
keeping  it  private. 
Easily  adjusts  for 
perfect  viewing. 


This  fine  Italian 
leather  carrying 
case  is  an  addi 
tional  option. 
Loaded  with 
pockets  and 
features 
everyone  will 
appreciate. 


Digital  brightness  and  contrast 
buttons  make  screen  adjustment 

so  easy. 


ZEDSTtetyle/SL 
More  features  at  a  lower  cost 
than  any  other  notebook. 


To  try  and  compare  the  new  ZEOS  Free- 
style/SL to  any  other  notebook  on  the  market 
is  next  to  impossible.  Because  nothing  else 
has  all  its  features.  And  even  with  all  these 
great  features,  nobody  can  match  the  price. 
Features  and  price.  It  would  seem  the  new 
ZEOS  Freestyle/SL  is  the  best  of  all  worlds.  It  is. 


Mod 


DESIGNED  BY  USERS.  JUST  LIKE  YOU! 

We  asked  our  customers  what  it  is  they  want  in  the  perfect 
notebook.  The  first  thing  they  told  us  is  that  most  notebooks 
look  like  a  cigar  box  with  a  lid.  They  told  us  they  wanted 
not  only  good  looks,  but  things  like  great  power  and  great 
battery  life.  Lightweight  too,  like  five  pounds  and  change. 
And  the  keyboard  should  be  effortless  to  use.  The  entire 
product  had  to  be  extremely  durable.  And  that  was  just 
for  starters. 


2MB,  60MB  Only  $1895! 


SL  POWER.  SL 
BATTERY  LIFE. 
64K  CACHE! 

We  listened  well 
Then  we  got  down  to  work.  For  the  chipset  and  CPU  we 
selected  the  Intel  25MHz  SL.  We  then  built  in  a  high-speed 
64K  SRAM  cache  as  standard.  We  know  this  system  might 
well  replace  a  desktop  for  many  users. 

And  power  to  your  ZEOS  Freestyle/SL  system  is  provided 
by  our  advanced  battery  system.  The  fully  enclosed  light- 
weight battery  packs  easily  snap  in  and  out  and  can  be 
"quick-charged"  when  the  system  is  not  being  used  or  trickle- 
charged  when  in  use.  So  what  happens  when  the  power  is  on? 

GREAT  VIDEO  TOO. 

You  get  great  video!  Because  for  video  control,  we  chose 
the  amazing  new  Cirrus  Logic  VGA  controller.  It  not  only 
consumes  less  power,  it  also  produces  the  fast  crisp  images 
you're  looking  for.  And  with  a  business  machine  like  this 
you'll  also  appreciate  our  dual  display  capabilities.  You  can 
connect  an  external  VGA  color  monitor  for  simultaneous 
co-display.  And  thafs  not  all. 


A  NOTEBOOK  KEYBOARD 
YOU'RE  GOING  TO  LOVE. 

We  re-designed  and  re-sculpted  every 
key  from  scratch.  Even  the  key-switch  mech- 
anism was  invented  anew.  And  we  added  the 
mouse  key  for  easy  cursor  control.  It  is  the 
absolute  perfect  notebook  keyboard.  What  else? 

Lots  else!  Like  the  best  display  system  of  any  notebook 
available  anywhere.  We  listened  here  too.  The  screen  is  big 
and  easy  to  read.  Plus,  ifs  high  contrast  and  ifs  fast.  It's  also 
very  easy  to  adjust.  People  said  contrast  and  brightness 
knobs  were  hard  to  use.  So  we  replaced  them  with  soft 
touch  buttons  that  electronically  adjust  screen  settings  at 
your  command.  Then  we  really  got  creative. 

THE  ONLY  NOTEBOOK  WITH  A  TILT  &  SWIVEL 

DISPLAY. 

Can  you  imag- 
ine your  desktop 
PC  without  a  tilt 
and  swivel  dis- 
play? Neither 

could  we.  So  why  not  incorporate  that  feature  into  a  note- 
book. With  the  ZEOS  Freestyle/SL  notebook  you  can  adjust 
the  screen  left  and  right  as  well  as  tilt  it  up  and  down.  Now 
you  can  truly  adjust  your  notebook  screen  to  the  perfect 
viewing  angle. 

IT  FLOATS  TOO. 

And  then  there  is  the  "floating"  screen.  When  you're 
facing  your  new  ZEOS  Freestyle/SL,  the  screen  actually 
appears  to  "float"  in  the  air  in  front  of  you.  It's  the  only 
notebook  that  can  really  be  used  sitting  on  your  lap! 

EXTRA.  EXTRA,  EXTRAS.  READ  ALL  ABOUT  'EM! 

We've  made  more  options  available  than  ever  before. 
Like  our  modem  with  send/receive  fax.  And  memory  up 
to  20MB,  hard  drives  to  180MB,  even  an  optional  Italian 
leather  carrying  case!  Extra  batteries  and  a  charging  stand 
are  available  too.  Call  800-423-5891  for  all  the  details. 


Copyrighted  material 


NEW  ZEOS  FREESTYLE/SL 

ONLY  $1895 

Intel  25MHZ  386SL,  64K  cache! 
2MB  RAM  standard,  expand- 
able to  20MB. 

60MB  hard  drive,  options  to 
180MB,  3.5"  1.44MB  floppy. 

■  Back  lit  9V,"  VGA  display 
with  Tilt/Swivel  base. 
Simultaneous  display  with 
external  VGA  monitor. 

■  Snap-in  and  -out  battery 
packs  provide  for  a  real  3-4 
hours  of  typical  operation  or 
even  longer  depending  on 
your  applications. 
Quick-charge  in  little  over  an 
hour  with  the  small  lightweight 
AC  adaptor. 

I  8.5"  x  11.3",  5.6  pounds,  built- 
in  soft  carrying  handle. 

■  81-key  keyboard  with  built-in 
full-size  inverted  "T"  arrow  keys. 

■  Serial,  parallel  and  VGA  ports 
with  standard  connectors  pro- 
tected by  a  durable,  easy-to-use 
sliding  door.  No  more  broken 
doors  or  broken  fingernails! 

■  30-Day  Money-Back  Guarantee 
One  Year  Limited  Warranty, 
ZEOS  Customer  Satisfaction 
Package- 
Loads  of  options.  Modems, 
carrying  cases  and  more! 
Designed  and  built  by  ZEOS 
right  here  in  the  USA. 
24-Hour-a-Day  Toll-Free 
Telephone  Support,  365  Days 
a  Year. 

Upgrade  Packages  Too:  Call 
for  details  about  absolutely 
loaded  systems  featuring  more 
memory,  bigger  drives  and 
Windows. 

ORDER  NOW  TOLL  FREE: 

800-423-5891 

Fax  Orders:  612-633-1325 
Government:  800-245-2449 
Hearing  Impaired  (TDD) 

Orders:  800-228-5389 
Outside  US  and  Canada: 

612-633-6131 
MasterCard,  Visa,  Discover, 
Am  Exp,  Z-Card. 
Open  24  Hours  a  Day, 
365  Days  a  Year! 


Built-in  mouse  key 
provides  easy 
cursor  control. 
Leave  those 
bulky  mice  d^ 
behind! 


This  sliding  port  door  won't 
break  off  or  come  loose. 
Saves  your  fingers  too. 


ZEOS.  #1  RATED  NOTEBOOKS,  SERVICE  &  SUPPORT! 

PC  Magazine  recently  surveyed  notebook  users  for  their  Service  and  Reliability 
issue.  Their  findings?  "Only  ZEOS  portable  PCs  achieved  significantly  higher- 
than-average  ratings  in  all  four  categories."  The  categories  were  reliability,  future 
purchase  plans,  repair  service  satisfaction  and  technical  support.  And  remember, 
ZEOS  technical  support  is  24  hours  a  day,  365  days  a  year,  toll  free.  And  we  back 
your  new  ZEOS  Freestyle  with  our  30-Day  Absolute  Satisfaction  Money-Back 
Guarantee,  One  Year  Limited  Warranty  and  more. 

ORDER  YOUR  AMAZING  ZEOS  FREESTYLE/SL  NOW. 

Ordering  your  new  ZEOS  notebook  is  easy.  Simply  pick  up  the  phone  and  give 
us  a  call.  A  friendly  ZEOS  Systems  Con-        ii  MOW  TOLL  FREE* 
sultant  is  ready  to  answer  any  questions    7r~rTJ^^|™        m  os>-i 
you  may  have.  You're  going  to  love  your  800B423"*5891 

new  ZEOS  notebook.  Give  us  a  call! 


Purchase  orders  from  Fortune  1000  companies,  governments  and  institutions  are  subject  to  approval.  Leasing 
programs  are  available.  All  prices  and  specifications  are  subject  to  change  without  notice.  Please  call  to  confirm  pricing, 
specifications  and  warranty  details.  All  products  and  company  names  are  trademarks  or  registered  trademarks  of  their 
respective  holders.  0 1992.  ZEOS  International.  Ltd.,  5305th  Ave.  NW,  St.  Paul.  MN  55112  USA.  ZEOS  is  a  publicly 
traded  company  (NASDAQ  symbol:  ZEOS).  X20-PCM-921 1 10 
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FIN  ALLY...  AN  AFFORDABLE 
COLOR  NOTEBOOK. 

Choose  your  package — or  we  can 
custom-build  to  your  specifications! 

PACKAGE  #1 

ONLY  $2695 

386SL  25  MHi  CPU  with  64K  cache. 
2MB  RAM. 

60MB  high-speed  IDE  hard  drive. 
Built-in  high-density  (1.44MB)  3.5" 
floppy  drive. 

High-res  640x480  passive  matrix 
color  VGA  LCD. 

A  slim  8.5x11.3"  in  size;  total  system 
weighs  only  6.7  lbs.  with  battery) 
Light,  slide-in.  slide-out  Ni Cad  battery. 
2.5  hours  of  battery  life  typical; 
more  with  power  management. 
Trickle-charge  or  one  hour  qukk- 
charge.  Extra  battery  pocks  available. 
Suspend/resume — even  in  Windows. 
When  battery  runs  low  you  can 
change  batteries  without  having  to 
shut  off  the  system) 
85-key  keyboard  with  embedded 
numeric  keypad  12  dedicated  func- 
tion keys,  and  true  101-key  emula- 
tion. Inverted  T  cursor  layout. 
Serial,  parallel,  keyboard  and  exter- 
nal video  ports. 
Math  coprocessor  support. 
30- Day  Absolute  Satisfaction  Money- 
Back  Guarantee  and  complete  ZEOS 
Customer  Satisfaction  Package. 
One  Full  Year  Limited  Warranty. 
24  Hour-a  Day  Toil-Free  Technical 
Support,  365  Days  a  Year. 

PACKAGE  #2 

ONLY  $3295 

Load  up  your  Notebook  I  We've  included 
free  software,  internal  send /receive  fax 
modem  and  more.. .all  at  an  incredible 
price. 

4MB  RAM. 

60MB  IDE  hard  drive. 

Internal  send  and  receive  fax  modem. 

Custom-fitted  carrying  case. 

Genuine  Microsoft  Mouse. 

MS-DOS  5 A  Windows  XI  and  your 

choice  of  two  Windows  applications. 

Choose  from  Lotus  1  -2-3  for 

Windows,  Ami  Pro  and  Freelance 

Graphics  for  Windows. 

PACKAGE  #3 

ONLY  $3895 

Go  to  8MB  of  memory  130MB  hard 
drive,  extra  battery... this  could  be  the 
only  PC  you'll  ever  need  I 
8MB  RAM. 

130MB  IDE  hard  drive. 
Internal  send  and  receive  fax  modem. 
Custom-fitted  carrying  case. 
Additional  NiCod  battery. 
Genuine  Microsoft  Mouse. 
MS-DOS  5.0.  Windows  3.1,  and  your 
choice  of  two  Windows  applications. 
Choose  from  Lotus  1-2-3  for 
Windows,  Ami  Pro  and  freelance 
Graphics  for  Windows. 

ORDER  NOW  TOLL  FREE 

800-423-5891 

Fax  Orders:  612-633-1325 
Government:  800-245-2449 
Outside  US.  and  Canada:  612-633-6131 
Hearing  Impaired  (TDD):  800-228-5389 
MasterCard,  VISA,  Discover,  American 
Express,  Z  Card,   COO  and  Leasing 
Programs. 

Open  24  Hours  a  Day  365  Days  a  Year. 


PowerfliColorflil, 

light  &  Loaded. 

TheNew  ColorNotebook  from  ZEOSI 


Remember  what  a  difference 
it  made  when  you  switched 
to  a  color  desktop?  With  the 
new  ZEOS  Color  Notebook, 
you  11  enjoy  vivid  colors  from  a  palette  of  256 
on  your  full-size  9.5"  display.  And  there's  more. 

M Fast  drives  and  loads  of  storage  with 
hard  disk  right  up  to  130MB.  Ef  Unbelievable 
25MHz  SL  performance,  coupled  with  our 
64K  built-in  cache.  Standard.  0Up  to  20MB 
of  high-speed  RAM  for  the  most  demanding 
applications,  m  A  built-in  high  density 
1.44MB  3.5"  floppy  drive.  HSerial,  parallel, 
external  VGA  and  keyboard  ports.  Use  your 
system  as  a  desktop  PC  too!  0  Send  and 
receive  fax/modem  available,  so  you  can 
always  stay  in  touch.  And  that's  not  all. 

THE  INTELLIGENCE  Of  THE  386SL  CHIP 

Intel  designed  the  new  386SL  processor 
specifically  for  notebc  x  >ks.  .And  they  were 
right  on  target!  You  11  find  that  this  sharp 
new  processor  extends  your  battery  life 
significantly  because  it's  intelligent  enough 
to  rxNver-down  the  memory,  disks, 
modem,  and  more  when  they're  not 
in  use.  It's  perfect  for  the  stop-and-go 
computing  that  you're  likely  to  do 
everyday. 

MANAGE  YOUR  POWER. 

Or  if  you're  working  non-stop, 
youll  get  even  more  out  of  the  bat- 
tery by  using  the  programmable 
power  rranagement  features . 
And  heres  another  really  neat 
benefit  we  know  you'll 
love.  You  can  change 
batteries  without 
having  to  shut  off 
the  system!  You 
can  even  use 
Suspend/ 
Resume 
when  you're 
working  in 
Windows. 

Speaking  of  Windows 
FREE  LOTUS  SOFTWARE. 

We  don't  just  stop  with  great  hardware 
In  packages  2  and  3  we're  giving  you — 


Only  $2695! 


absolutely  free — your  choice  of 
two  of  the  most  popular  Windows 
software  applications  on  the 
market  today.  Choose  from 
Lotus  1-2-3  for  Windows,  Ami  Pro  and  Freelance 
Graphics  for  Windows.  And  that's  in  addition  to 
Microsoft  DOS  5.0  and  Windows  3.1.  Complete 
and  fully  documented,  these  software  packages 
alone  are  worth  close  to  $1000.  They're  yours — 
free — from  ZEOS! 

WE'RE  HERE  FOR  YOU  24  HOURS  A  DAY. 

Buying  from  ZEOS  means  you  also  receive 
our  award-winning  after-the-sale  support  and 
service:  24-Hour-a-Day  Toil-Free  Technical 
Support,  365  days  a  year.  You  also  receive  our 
30-Day  Absolute  Satisfaction  Money-Back 
Guarantee  and  One  Year  Limited  Warranty. 

You're  going  to  be  very  satisfied. 
We  guarantee  it! 


Noui  A  color 
notebook  that's 
one  of  the  lightest 
yet!  The  new  ZEOS 
Color  Notebook  packs 
it  all  in  at  only  6. 7  lbs. 
-including  the  battery. 


Pudiasr  ciders fnrnRvtune  lOOOcornparues.  gpwntnentsand  institutions  subject  mappmv-al  l^aairtKpruio^msairaTOliMr 

AbpnMinlxttdatiaaBnsi^tocbBri&wtinanXKz.  Please call tucunfinnpncBitt.  apecifKatms and  WUMSfOll^MwBSStiSMeUmsstSWSSSWitSttoHS* 
marks  or  rqpstrrrd  trademarks  <  titer  raped  tw  holders,  e  1992.  ZEOS  lntrrratuiil.  Ltd ,  530  5th  Avr .  NW.  St Paul.  MN  561 12  USA.  ZEOS  I  a  nubl.r.  traded  ctinpany 
(NASDAQ  symbol  ZEOS)  CNB  PCM  921110 
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Co 


John  G.  Dvorak 


The  Raging  Debate  over  OS/2 

imong  the  staff  at  PC  Magazine  and  at  other  publications, 
there  is  a  mean-spirited  debate  going  on  over  the  merits  of 
OS/2.  There  are  basically  three  groups  arguing.  The  first  con- 
sists of  staffers  who  can't  get  OS/2  to  run  or  even  load.  These 


people  are  usually  running  oddball  systems  or  border- 
line minimum-configuration  computers.  I  include  in  this 
group  the  ones  who  do  get  it  to  run  in,  say,  5MB,  then 
complain  about  the  performance. 

The  second  group  includes  the  OS/2  old-timers  who 
have  been  using  the  operating  system  since  Version  1 .0. 
They  have  a  disdain  for  the  rest  of  the  users,  period. 

Finally,  there  are  the  OS/2  newcomers,  who  use  it 
without  comment  for  day-to-day  work.  The  last  group 
includes  people  like  myself,  who  have  to  explain  to 
everyone  why  we  disliked  OS/2  for  so  long  and  now 
use  it  day  after  day.  The  arrogant  old-timers  keep  point- 
ing out  that  many  of  the  most  beloved  features  "were 
there  since  Version  1.3!" 

Well,  maybe  OS/2,  Version  1.3,  was  great.  I,  like  so 
many  others,  never  really  bothered  to  try  it.  Things  were 
different  in  the  early  days  of  OS/2  hype  than  they  are 
today.  It's  those  differences  that  are  contributing  to- 
ward a  newfound  life  for  OS/2. 

Let's  go  over  the  differences  and  try  to  understand 
the  social  mechanisms  that  have  allowed  OS/2  to  quickly 
sell  over  a  million  copies  in  today's  world. 

There  are  five  important  changes  that  took  place  be- 
tween the  various  releases 
of  OS/2,  Version  1  and 
Version  2.0.  Each  change 
has  significantly  affected 
the  market. 

1.  The  price  of  mem- 
ory. When  OS/2  was  an- 
nounced in  1987,  we  were 
beginning  to  see  one  of 
those  weird  memory 
shortages.  By  the  time 
OS/2  was  ready  to  ship, 
memory  was  selling  for 
$400' a  megabyte.  What  I 
consider  a  minimum  mem- 
ory requirement  for  OS/2 
(to  make  it  perform  with 
snap)  is  16MB  of  RAM. 
That  used  to  cost  $5,600! 
A  little  pricey.  In  fact,  it 
was  ridiculous.  Today, 
memory  can  be  had  for  as 


Why  are  market  conditions  ripe 
for  OS/2  to  succeed?  The  answer  is 
simple:  cheap  power  now. 


little  as  $25  per  megabyte,  and  16MB  of  RAM  will  cost 
as  little  as  $400.  That's  a  big  difference. 

2.  The  processor  of  choice  and  the  price  of  the  ma- 
chines using  that  processor.  In  1987  there  was  no  486 
machine,  and  the  fast  386  ran  at  25  megahertz— and  it 
was  expensive,  selling  for  up  to  $10,000.  This  situation 
has  changed  dramatically. 

3.  Compatibility  with  Windows  3.0  and  DOS.  OS/2's 
inclusion  of  Windows  compatibility  means  users  can  run 
the  hot  Windows  applications.  This  is  a  new  feature. 
It  also  saves  the  user  money.  The  user  doesn't  need  to 
buy  DOS  and  Windows. 

4.  Proliferation  of  utilities  in  the  DOS  world.  An- 
other attractive  aspect  of  OS/2  is  that  it  eliminates  the 
need  for  extensive  utilities  such  as  memory  managers 
(and  books  on  memory  managers)  and  other  pricey 
DOS  extenders  and  enhancers. 

5.  The  price  of  OS/2.  When  OS/2  was  first  discussed 
it  was  going  to  be  priced  high,  at  around  $500.  Who 
wants  to  pay  $500  for  an  operating  system?  We  want 
it  cheap  or  free.  IBM  lowered  the  price  and  made  it 
easy  to  obtain  for  as  little  as  $49! 

The  other  difference  between  then  and  now  is  that 
Microsoft  is  out  of  the  pic- 
ture as  far  as  the  code  is 
concerned.  The  product 
seems  better  off,  making 
me  doubt  Microsoft's  sin- 
cerity in  the  first  place. 

There's  a  trend  to  note 
in  the  above  list.  The  one 
common  aspect  of  the 
changes  in  the  market  con- 
ditions is  that  everything  is 
oriented  toward  more 
power  for  less  money. 
Cheaper  machines, 
cheaper  memory,  cheaper 
operating  system.  Sud- 
denly, a  million  copies  are 
sold.  As  usual,  the  users 
send  the  same  message: 
Desktop  computing  is 
price-driven.  Will  the  big 
companies  ever  learn? 


Illustration  by  Philip  Anderson 


NOVEMBER  It).  IW2  PC'  MAGAZINE  93 


Copy  rig 


The  Colormate  PS  pays  for  itself 


At  NEC « 

a  full  tint  of 

advanced  monitors 
ideally  suited  to  the 
Colormate  family. 

The  MulliSync' 
4FGV  SFGr"  and 
6FGn  all  deliver 
exceptional  clarity 
and  they  all 
feature  our 
amazing  AccuColof 
Control  System. 


The  more  presentations  you  have  to  make,  the  more  you  need  the 
NEC  Colormate™  PS  printer.  Because  the  Colormate  pays  for  itself  in  no 
time.  Legally.  For  as  little  as  49$  a  page.  Imagine  color  on  paper  or  trans- 
parencies at  only  a  tenth  of  the  cost  of  sending  work  out.  And  what's 
more,  at  just  $4,799  (MSRP),  it's  the  lowest  priced  PostScript""  language 
printer  on  the  market. 

The  colors  are  as  dazzling  as  the  figures.  Everything  from  soft  pastels 
to  brilliant  primaries.  And  all  Pantone**  approved.  300  dpi  graphics  means 
sharp,  clear  output.  The  Colormate  PS  integrates  readily  with  any  network, 
PC  or  Mac!  Plus,  it's  compatible  with  all  popular  graphics  software. 

Imagine  all  the  freedom  and  control  creating  presentations  in  house 
will  give  you.  Last-minute  changes  can  be  made  in  minutes.  Just  think,  for 
a  few  dollars  you  can  have  output  that  looks  like  a  million  bucks. 


Because  ^  is  the  way  you  want  to  go. 

CMC 

and  CoNMtwMcMttna 

CIRCLE  1 57  ON  READER  SERVICE  CARD 


Cop 


Microsoft  Corp.  has 
shipped  MS- 
DOS  6.0  to  beta 
testers.  DOS  6.0  is 
not  going  to  see 
any  major  code 
changes,  say  ob- 
servers, but  will  in- 
clude a  slew  of 
new  utilities, 
such  as  built-in 
antivirus  scanning,  disk  defrag- 
menting, elaborate  backup  systems, 
and  data  compression!  The  makers 
of  utility  software  are  grousing 
that  this  will  put  them  out  of  busi- 
ness. DOS  6.0  is  scheduled  to  ship 
in  early  1993.  Bankruptcy  filings 
will  appear  elsewhere  shortly  there- 
after. 

By  early  1993,  IBM  is  expected 
to  produce  OS/2,  Version  2.1,  which  will  incorpo- 
rate Windows  3.1  and  fix  minor  bugs  reported  by 
users  over  the  past  six  months.  In  the  meantime.  IBM 
is  looking  carefully  at  Mach — the  Unix-like  oper- 
ating system — for  inclusion  in  a  future  release  of  the 
product.  This  way  OS/2  will  be  better  able  to  compete 
with  Windows  NT,  which  is  also  supposed  to  be  very 
Unix-like. 

Bad  Timing  Award  Dept.:  Compression  is  the 
hot  item  in  1992  and  will  continue  to  be  important  in 
the  next  few  years  as  applications  tax  the  limits  of  stor- 
age devices.  Stacker  and  SuperStor  are  two  of  the  hot 
compression  packages  that  allow  you  to  double  your 
hard  disk  capacity.  Anyone  involved  in  graphics  knows 
that  compression  schemes  such  as  JPEG  and  MPEG 
are  in  the  news.  The  latest  buzzterm  is  "fractal 
compression,"  a  new  technique  to  crunch  pictures 
by  as  much  as  100  to  l!  You  know  everyone's  become 
compression-mad  when  Intel  announces  a  printer  co- 
processor that  uses  compression  to  reduce  to  nil  the 
need  for  printer  RAM.  The  chip  will  be  used  first  in 
pricey  high-end  printers.  Now  let's  look  at  this  objec- 
tively. This  chip  is  designed  to  replace  cheap  $25-per- 
megabyte  memory.  Where  was  Intel  with  these 
ideas  when  a  megabyte  cost  $400 or  more??!! 

A  Need  Waiting  for  a  Solution  Dept.:  Finally, 
Hewlett-Packard  has  developed  a  cartridge  that  allows 
laser  printers  to  produce  bank  checks  with  the  magnetic 
ink  required  by  banks.  Along  with  the  toner  cartridge, 
you  get  a  special  font  cartridge  to  produce  the  crazy 
little  OCR  letters  at  the  bottom  of  a  check.  According 
to  the  company,  the  check  printer  system  will  allow 
a  cheap  laser  printer  to  do  the  same  job  as  special  ma- 
chines costing  $10,000.  What  intrigues  me  is  the  po- 
tential for  screwing  up  the  banking  system  by 
putting  wrong  magnetic  numbers  on  checks. 


John  G.  Dvorak 

Inside  Track 


Microsoft  is  bringing 
in  a  bunch  of  experts 
who  were  weaned  on 
minis  and  mainframes. 
All  smart  guys  who 
haven  *t  a  clue  about 
$49. 95  software for 
the  masses.  Is  this  the 
beginning  of  the  end? 


enhancements  over  the  next  year. 
Already,  NEC  has  released  a  CD- 
ROM  drive  with  twice  the  rota- 
tional speed  of  normal  drives, 
giving  it  half  the  access  time  and 
twice  the  data  rate.  Scientists  are 
working  on  a  new  generation  of  so- 
called  blue-light  lasers  that  at  least 
triple  the  data  capacity.  Thought 
you  should  know. 

While  on  the  Subject  of 
Spinning  Dept.:  You've  all  prob- 
ably heard  that  IBM  has  spun  off 
its  personal  systems  division.  The 
reason  is  simple:  IBM's  bu- 
reaucracy hampers  innovation  and 
hurts  the  competitive  edge  needed 
in  the  desktop  computing  arena. 
The  big  question  in  my  mind  is  why 
the  new  entity  is  being  called  The 
IBM  Personal  Computer  Co.  I 
thought  sure  they'd  call  it  IBM/2! 

IBM  and  other  companies  have  trouble  competing 
with  Microsoft  largely  because  Microsoft's  chairman. 
Bill  Gates,  is  a  microcomputer  baby.  Born  and 
raised  with  the  small  machines,  he  actually  likes  the 
little  devices,  while  many  old  codgers  in  the  business 
were  weaned  on  mainframes  and  don't  understand  the 
small-computer  scene.  Observers  wonder  how  long 
Gates  can  keep  his  edge.  Already  he's  bringing  in  ex- 
perts from  outside  the  small-computer  business. 
Richard  Rashid,  a  Carnegie-Mellon  University  profes- 
sor of  computer  science,  was  named  research  director. 
On  top  of  that,  Gates  added  a  bunch  of  minicomputer 
types,  including  Gordon  Bell,  formerly  of  Digital 
Equipment  Corp.,  and  John  Henessy,  professor  of 
computer  science  and  electrical  engineering  at  Stan- 
ford University  (and  a  cofounder  of  MIPS  Computer 
Systems).  While  they're  all  smart  guys,  none  have 
a  clue  about  $49.95  software  for  the  masses.  It's  the 
beginning  of  the  end  as  far  as  I  can  tell. 

Finally,  I  got  this  memo.  It  was  tied  to  a  brick 
and  thrown  on  the  porch.  "John,  here's  your  conspiracy 
theory  for  the  day:  You  know  about  A  T&  T's  'CAP  32' 
modem  technology  and  how  they  plan  to  apply  it  to 
FDDl/CDDl  handwidths  on  level-5  wire?  Just  like 
WBaseT:  Create  a  technology  that  won't  work  on  exist- 
ing wire;  give  the  technology  away  so  you  can  make  all 
your  money  selling  the  level-3  wire  to  all  of  the  rafter 
rats  who  rewire  buildings.  Hell,  they  even  got  the  maga- 
zines to  call  it  a  standard. 

"But  this  time,  the  CA  P  32  chip  will  cost  $200  a  pop, 
and  it  won 't  even  work  on  level-3  wire!  They  're  going 
to  force  Users  to  level-5  wire  so  they  can  make  more 
money  on  all  the  wire  it  will  take  to  rewire  every  building, 
again,  just  as  America  got  done  putting  in  level-3  wire. " 
Stop  your  whining.  This  is  what  makes  America 


Speed  Dept.:  Look  for  CD-ROM  performance     great!  □ 
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Right-sizing. 


The  perfect  system  isn't 

There  are  trends  and  fashions  even  in  the 
logical  world  of  IS,  and  right  now  "down-sizing"  is  a 
hot  one.  You  read  about  it  all  the  time,  usually  accom- 
panied by  an  obituary  for  mainframes. 

Needless  to  say,  this  gets  our  attention  at  IBM, 
and  not  just  because  we  make  big  systems. 

We  make  systems  of  every  size,  and  based  on 
experience  with  real  customers,  we'd  say  that  "right- 
sizing" is  a  more  useful  term  than  "down-sizing." 
Especially  since  a  number  of  companies  described 
as  down-sizers  not  only  keep  their  mainframes,  they 
use  them  as  actively  as  ever. 
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whats  fashionable,  its  what  fits. 


To  us,  the  real  challenge  is  choosing  the  right 
combination  ol  systems,  not  just  lor  running  client/ 
server  applications  hut  lor  managing  their  complexity. 

Open,  distributed  environments  can  make 
heaw  demands  lor  storage,  security  and  network 
management — jobs  that  mainframes  are  made  for. 
Suddenly  companies  who  never  dreamed  of  ow  ning 
IBM  KS/()(HK>  "s  will  praise  their  arrival  hut  not 
because  they're  big.  because  they're  right. 

Meanwhile,  other  companies  who  chose 
mainframes  ten  years  ago  mav  be  considering  other 
options  like  \S/tO()'sor  RISC-based  networks. 


and  we  re  helping  them  do  it. 

l  or  example,  while  Lincoln  National  Life  has 
a  network  of  IBM  BIS( '.  S\-tem/o(MI(l  "s  lor  running 
client/server  applications,  the  I  diversity  ol  Virginia 
Medical  Center  chose  an  LS/°00()  for  developing 
and  processing  medical  record  applications.  Lor  Royal 
Caribbean  Cruise  Lines,  an  IBM  AS/100  i>  just  the 
ticket  for  booking  passengers.  Who's  right  '.'They  all  are. 

\V  hat  s  right  for  vou'.'  ( .<i\\  us.  we  can 

help  you  decide.  Believe  it   -—  — 

or  not.  we  a  rent  biased  about  svs-         E   ~~~  ~~ 
tern  types.  We  make  all  type-.    —  T  — 
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Which  One  Cost  Three  Times  Less? 


Introducing  the  all  new  Scan  Man  Color. 

When  computer  buff  Norris  Todlack  couldn't  tell  which  he  preferred, 
output  by  the  leading  flatbed  scanner  or  output  by  ScanMan  Color,  he  whooped, 
"Gosh  darn!  I'll  buy  a  color  printer  with  what  I'll  save  with  ScanMan!"* 

The  amazing  ScanMan  Color  handheld  scanner  includes  all  these 
nifty  features:  24-bit  color.. .16.8  million  colors,  plus  256  gray  scales... 
unique  Logitech'"  AutoStitch  for  merging  up  to  4  individual  scans  automatically... 
FotoTouch1"  Color  image  editing  software  for  Windows™.. .this  little  puppy 
does  it  all  for  less!  Pick  one  up  at  dealers  everywhere.  Or  call:  1-800-231-7717 


<Z2>- 

LOCiTEGH 

The  Senseware "  Company 


"Pnce  componsons  based  on  SSI's  at  press  date.  8x10  photo  we  sconned  at  mfi's  recommended  settings,  without  letoudmg.  ™/  s-trademo»is  belong  to  the»  regrsteted  owners.  GSA  approved 
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 Jim  Seymour  

Software  Prices:  Bottomed  Out? 


ince  the  collapse  of  PC  hardware  prices  drew  headlines  over 
the  summer,  users  and  corporate  buyers  of  PCs  have  been 
asking  whether  software  prices  would  take  a  similar  plunge. 
It  ain't  gonna  happen.  And  in  a  minute,  I'll  tell  you  three 


reasons  why  not. 

But  first,  I  don't  want  to  treat  lightly  this  idea  that 
software  prices  will  plummet — and  should.  It's  an  ap- 
pealing idea  from  the  buyer's  perspective,  and  there's 
a  certain  logic  to  it  as  well.  In  the  IBM  PC  era,  main- 
stream application  packages  have  traditionally  sold  for 
10  to  15  percent  of  the  actual  selling  price  of  the  ma- 
chines on  which  they're  run.  Thus,  when  we  were  paying 
$3,500  to  $4,000  for  realistically  configured  PC-XTs. 
ATs,  and  386s,  paying  $350  to  $500  for  primary  business 
applications  such  as  Lotus  1-2-3  or  dBASE  wasn't  out 
of  line. 

Now  that  the  PCs  most  people  use  in  business  sell 
for  $1,500  to  $2,500,  doesn't  it  make  sense  that  software 
prices  should  fall,  too? 

Moreover,  if  the  market  has  wrung  the  fat  out  of 
PC  hardware  prices,  won't  it  now  do  the  same  thing 
with  software  prices?  Isn't  it  outrageous  for  mainstream 
apps  to  be  list-priced  at  $495  to  $595,  even  though  their 
street  prices  hover  around  $300? 

Maybe,  but  don't  expect  those  list  prices  to  fall. 

It  won't  happen  because  the  explosion  of  competi- 
tive upgrades  led  to  a  permanent  restructuring  of  PC 
software  pricing.  It  won't 
happen  because  the  major 
software  publishers  nei- 
ther want  it  to  happen  nor 
would  benefit  from  it.  And 
finally,  it's  not  going  to 
happen  because  it  already 
has  happened. 

My  first  and  third  rea- 
sons are  really  two  sides  of 
the  same  coin.  The  crea- 
tion of  competitive  up- 
grades— an  idea  generally 
credited  to  Borland — has 
turned  the  world  of  PC 
pricing  upside  down.  With 
most  major  PC  applica- 
tions available  for  about 
$99  to  anyone  who  owns 
a  competing  product, 
maybe  $129  to  someone 
who  owns  any  earlier  ver- 


Ifyou  're  waiting  for  software 
prices  to  plummet  the  way  PC 
prices  did,  you  re  too  late. 


sion  of  the  same  program,  or  even  less  through  direct- 
mail  offers  and  large  retailers'  promotions,  street  prices 
for  single  copies  of  programs  have  come  to  be  as  mean- 
ingless as  those  $500  list  prices. 

Only  a  small  minority  of  the  copies  of  most  best- 
selling  applications  are  sold  these  days  as  single-copy, 
standalone  units.  Instead,  the  apps  go  out  as  upgrades 
to  a  software  company's  installed  base;  as  competitive 
upgrades  to  users  of  other,  similar  products;  preloaded 
on  a  computer's  hard  disk  as  part  of  a  bundling  deal 
with  a  hardware  maker;  or  as  part  of  a  software  pub- 
lisher's own  bundle,  as  with  Lotus's  SmartSuite  For 
Windows  and  Microsoft's  Office. 

Those  all-in-one-box  bundles  help  software  publish- 
ers gain  market  share,  but  at  a  price:  The  publishers 
typically  sell  these  bundles  not  for  the  50  percent  of  list 
price  that  we're  accustomed  to  paying  for  single  applica- 
tions, but  for  only  about  a  fifth  or  a  sixth  of  the  pro- 
grams' combined  list  prices. 

Thus,  we're  already  paying  much,  much  less  than  we 
were,  on  the  average,  for  the  same  top-of-the-line  pro- 
grams a  year  or  two  ago. 

In  other  words,  the  collapse  in  software  prices  actu- 
ally preceded  the  collapse 
in  hardware  prices.  We  just 
didn 't  recognize  it  for  what 
it  was. 

Prices  are  unlikely  to 
be  cut  in  half  again — as  my 
corporate-buyer  clients 
hope — because  there's  not 
much  left  for  most  large 
software  companies  to  cut, 
and  because  further  cuts 
probably  wouldn't  boost 
those  companies'  sales  or 
market  share.  Even  the 
most  financially  solid  soft- 
ware publishers  are  watch- 
ing the  software  market 
with  one  eye  and  the  stock 
market  with  the  other. 
Sure.  Microsoft  looks  like 
it  's  booming:  It  has  several 
of  the  best  Windows  appli- 


Illustralion  by  Philip  Anderson 
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Hassle-Free  Printer-Sharing 
For  Your  Local  Area  Network 

JetLAN  lets  you  plug  your  HP  LaserJet  printers 
directly  into  your  network. . .  anywhere! 

Here's  how  you  can  connect  your  HP 
LaserJet  printers  where  you  want  them: 
near  your  network  users.  Without  sacri- 
ficing centralized  file  servers  for  LAN 
maintenance  and  network  security. 
Without  the  expense  of  dedicating  a  PC 
as  a  print  server.  And  without  software 
that  degrades  performance  and  hogs 
memory  on  a  user's  workstation. 

Simply  slide  ASP's  JetLAN  "  print  server 
card  into  the  'Optional  I/O'  slot  of  your 
I  IP  LaserJet  II.  IID,  III,  or  HID.  Connect  it 
to  the  existing  twisted-pair  or  thin-wire 
cabling  anywhere  on  your  Ethernet  LAN , 
the  same  way  you'd  add  an  additional 
PC.  It's  that  easy!  The  JetU\N  installs  in 
less  than  five  minutes.  There's  no  need  to 
shut  down  the  network  for  installation, 
and  your  existing  Novell  software  is  all 
vou  need. 


JetLAN  Speeds  Up  LAN  Printing! 

The  JetlAN  enhances  LAN  performance 
and  improves  printing  speed  for  graphics 
and  complex  documents.  And  because 
JetLAN  plugs  direcdy  into  your  printer 
and  your  existing  network  cabling,  there 
are  no  individual  PC-to-printer  cables, 
external  boxes  or  power  supplies  to  clut- 
ter your  office.  Your  system  security  is 
enhanced  because  there's  no  keyboard 
or  monitor  for  access  to  the  network. 

Maybe  your  network  users  are  tired  of 
wasting  time  running  across  the  building 
to  get  their  laser  printer  output. 

Or  you've  tried  to  juggle  between  secu- 
rity needs  and  printing  convenience 
when  you've  located  your  file  servers. 
And  ended  up  compromising  both. 

Then  take  control  of  your  network.  Place 
your  printer  near  the  people  who  need  it 
-  with  JetLAN.  From  ASP,  your  "hassle- 
free  workgroup  solutions"  specialist. 

To  order  your  JetLAN,  or  for  further  in- 
formation, call  ASP  at: 

1-800-9  LAN  ASP 

Dept  A2144 


NBTWMRLD92 

Booth  3509 


msp 


ASPCOMPITKR  PRODUCTS.  INC 


Jim  Seymour 


160  San  Gabriel  Drive,  Sunnyvale.  CA  94086,  USA  •  Telephone:  408-746-2965  •  Facsimile:  408-746-2803 

JetLAN  b  •  trademark  of  ASP  Computer  Products.  Inc  All  other  brand  and  product  name*  are  trademark!  of  their  rcipectUT  companies 
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cation  packages,  and  it's  harvesting  the 
riches  of  being  first  with  the  good  stuff.  But 
even  Microsoft  is  getting  roughed  up  on 
Wall  Street  these  days,  with  its  stock  losing 
momentum. 

Lotus  got  massacred  in  midsummer,  the 
company's  shares  lost  more  than  a  quarter 
of  their  value  in  just  two  trading  days,  after 
Lotus  told  analysts  its  second-quarter  per- 
formance wouldn't  meet  their  expectations. 
Software  Publishing  Corp.  got  whacked  a 
week  later.  Borland  has  been  getting  cuffed 
around  all  year,  ironically,  this  should  have 
been  a  soaring  financial  year  for  the  com- 
pany, if  only  its  Windows  versions  of  Quat- 
tro  Pro  and  Paradox  had  shipped  on  time. 

Note  that  these  companies  are  getting 
clobbered  in  the  midst  of  roaring  sales.  The 
Software  Publishers  Association  reports 
that  during  the  first  quarter  of  1992  applica- 
tion software  sales  for  North  America  were 
up  almost  20  percent  over  the  year-earlier 
quarter.  Sales  of  Windows  apps  were  up  98 
percent,  and  Mac  apps  were  up  51  percent. 

So  it's  not  as  if  these  companies  aren't 
moving  the  goods. 

What  has  happened  is  that  the  down- 
ward pricing  pressure  already  well  estab- 
lished by  the  first  of  this  year  simply 
squeezed  the  profits  out  of  those  booming 
sales  for  many  large  software  companies. 

Thus  it's  unlikely  that,  even  as  a  gamble 
on  increasing  their  market  share,  the  major 
PC  software  firms  are  going  to  cut  any 
deeper.  They're  down  to  bone  and  marrow 
already. 

I  f  you're  a  big  buyer  of  PC  software,  you 
may  be  able  to  wring  a  bit  more  blood  out 
of  the  turnip.  For  "important  custom- 
ers"— the  kinds  of  high-profile  companies 
software  shops  want  using  their  products — 
it's  sometimes  possible  to  shave  another  25 
to  30  percent  off  the  posted  unit  prices  on 
competitive  upgrades. 

We  saw  that  in  late  summer,  when  Bor- 
land persuaded  Price  Waterhouse  to  switch 
to  Quattro  Pro,  for  a  price  generally  under- 
stood to  be  in  the  mid-$60s  per  unit.  But 
that  price  was  for  many  thousands  of  copies 
to  a  customer  Borland  badly  needed  to 
maintain  its  momentum.  Mere  mortals  and 
smaller,  less  visible  companies  shouldn't 
count  on  such  deals. 

PC  software  is  an  incredible  bargain  to- 
day. Don't  stay  on  the  sidelines,  hoping  for 
further  price  cuts  but  ignoring  the  opportu- 
nity cost  of  struggling  with  the  old  stuff  just 
a  little  longer. 

It's  time  to  get  in  the  game.  □ 
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The  People  Who  Invented 
PC  Accounting  Just  Made  It 
Outrageously  Affordable. 


Back  in  1980,  when  we  introduced 
the  first  PC  accounting  software,  it 
sold  for  $5,000.  (Not  counting  the 
computer.) 

Now  we're  introducing  another 
idea  thaf  s  just  as  revolutionary.  And 
a  lot  more  affordable. 
It's  our  Value 
Series.  A  group 
of  programs 
retailing  for 
under $100 
that  can  help 
any  small  busi- 
ness get  their  books 
onto  a  computer  -  quickly  and  easily. 

The  Value  Series  includes  Peachtree 
Basic  Accounting  (DOS),  Peachtree 
Accounting  for  Windows,  and  Peachtree 
Accounting  for  Macintosh.  So  now,  no 
matter  what  kind  of  computer  you're 
running,  there's  no  excuse  for  running 
anything  less  than  Peachtree. 

Peachtree  Basic.  A  Great 
Start  For  Small  Business. 


Peachtree  Basic  has  everything 
you  need  to  get  started  in  account 
ing.  General  Ledger,  A/R, 
A/P,  Invoicing,  Budgeting, 
Management  Reporting 
and  Inventory.  Plus  a  quick- 
start  card  and  tutorial  to 
minimize  your  setup  time. 

Best  of  all,  as  your  business 
grows  and  your  needs  grow 
more  sophisticated,  you  can 
effortlessly  upgrade  to  Peachtree 
Complete,  our  full-featured  software 

Peachtree  Accounting 
For  Windows.  Easy  To  Use. 
And  Afford  

If  you're  a  Windows  user,  you'll 
appreciate  the  superb  graphical 


interface  and  reporting  flexibility 
that  come  with  our  $99  Windows 
accounting  package. 

PC  World  sure  did.  They  said, 
\  "If  you're  looking  for  a  balance 
between  power  and  simplicity, 
this  is  the  program  to  buy." 
Peachtree  Accounting  for 
Windows  gives  you  all  the  basic 
functions  you  need  for  start-up 
accounting  including  G/L, 
A/R,  A/P,  Inventory,  Invoicing 
Payroll,  Job  Costing  Custom  Forms 
Design,  and  Bank  Reconciliation. 

Nobody  Knows  Small  Business 
Accounting  Like  Peachtree. 

We've  sold  nearly  half  a  million 
accounting  packages  worldwide.  Our 
products  are  easy  to  learn,  and  easy 
to  use. 


Peachtree 

Basic 
Accounting 

The  Fjb>  VUn  To  Automate  Viwr  ViwW  Btt\ine\\ 


And  more  accountants  recommend 
Peachtree  to  their  clients  than  any  other 
small  business  accounting  software. 

We  Support  Your 
Purchase.  And  Guarantee 
Your  Satisfaction,  

We  stand  behind  all  our  products 
with  a  60  day  money-back  guarantee. 
So  don't  wait  another  minute  to  bring 
your  company's  books  up-to-date, 
quickly  and  easily.  Visit  your  local 
dealer  today,  or  call  PeachLine  at 
(800)  428-9973. 


r 


PEACHLINE  If  you'd  like  to  leant  more  about  our  Value  Series,  or  you'd  just  like  a  catalog  of  our 
products,  call  PeacliLuv  at  (800)  428-9973. 

01992,  ftachuTr  Software.  Inc.  Noraon,  GA  '  All  products  are  trademarks  ac  tiwtr  rttprttivr  axnpdroa 
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Peachtree 

The  first  name  in  small  business 
accounting  software." 


101 


Now  you  can  store  21  megabytes  of  data  on  a  single  diskette.  It  may  look  like  an 
ordinary  diskette,  but  inside  the  new  3M  Floptical'diskette  is  a  unique  combination  of 
optical  and  magnetic  technology  that  gives  you  far  more  capacity,  performance  and 
^^^^H  reliability. 

I        Optical  tracks  are  engraved  on  the  barium-ferrite  media  surface  so  the  drive  can 
fl^H  Hi  read  more  data  more  precisely  I  1,2  15  track-  per  inch  vs.  135  on  standard  3.5-inch 
MEGABYTE  diskettes).  These  tracks  not  only  increase  capacity  but  also  improve  reliability  since  the 
optical  servo  track  is  permanently  engraved. 

Affordable  and  available  now.  With  a  single  3M  Floptical  diskette  you  can  now  store  the  same 
amount  of  data  that  would  have  occupied  more  than  a  box  of  high  density  diskettes— for  about  half 


Introducing  the  3M 


"Capacity  comparison  based  on  nominal  capacity  between  a  high  density  formatted 
diskette  and  a  formatted  Floptical  diskette  3M  Floptical  diskettes  require  compatible 
drives  "Floptical"  is  a  registered  trademark  of  INSITE  Peripherals,  c  1992  3M 


the  cost.  Floptical  systems  are  less  expensive  per  megabyte  than  1  and  2  Mb  systems. 
And  you  can  still  use  standard  and  high-density  diskettes— and  get  faster  perfor- 
mance with  the  use  of  a  Floptical  drive,  the  appropriate  host  adapter  and  driver 
software.  Best  of  all,  the  drives  and  media  are  available  right  now. 

Destined  to  be  the  standard.  Consider  capacity,  cost,  reliability,  compatibility 
—and  a  planned  migration  path  for  expanded  capacity— and  you  can  see  why 
Floptical  Technology  is  emerging  as  the  very  high  capacity  diskette  standard.  It's 
another  reason  why  more  businesses  protect  important  information  on  3M  brand 
data  storage  products  than  any  other  brand  in  the  world.  For  more  information 
call  1-800-888-1889,  ext.  27. 
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Try  stuffing  these 
into  a  laptop. 


Laptops  have  their  place,  but  for  mission- 
critical  applications  requiring  seri- 
ous expansion,  workstation  power, 
CRT-quality  screens  or  toolbox 
ruggedness,  get  a  P.A.C.™ 
(Portable  Add-In  Computer). 
■  MASSIVE  EXPANSION.  Nobody 
gives  you  more  expansion  possibili- 
ties then  Dolch.  In  an  18  pound  package  a  Dolch  P.A.C. 
has  room  for  up  to  five  full-size  EISA/ISA  add-in  cards. 
You  can  add  up  to  32  MB  RAM,  1  GB  HDD,  and  any 
combination  of  drives,  CD-ROM,  removable  HD,  stream- 
ing tape,  and  more.  ■  EXTREME  POWER.  Dolch  P.A.C. 
systems  have  been  rated  "the  fastest  portables  on  the 
market"  since  1987,  and  have  won  more  Editor's  Choice 
awards  then  any  other  product  in  its  category.  Computer 
Reseller  News  calls  the  486-50E  "a  dream  machine  .  .  . 
one  of  the  most  powerful  PCs  of  any  kind."  P.A.C.  systems 
are  based  on  386SX  and  DX,  and  486  CPUs  up  to  50MHz, 
delivering  as  much  as  22  MIPs.  ■  DAZZLING  DISPLAYS. 
"Breathtaking  .  .  .  Dolch's  heart-stopping  TFT  Color 
Display  produces  vibrant  colors  and  sharp  images  vir- 
tually on  par  with  those  seen  on  desktop  VGA  monitors," 
reports  PC  Computing.  ■  MIL  RUGGEDNESS.  Every 
P.A.C.  is  as  tough  as  it  is  pow- 
erful. Certified  under  MIL  Std 
8  IOC  Dolch  provides  true  mission 
critical  reliability.  ".  .  .  it  simply 
outclasses  its  competitors  and  it 
is  sturdy  and  solid  .  .  ."  says 
PC  Magazine.  ■  GET  THE  FULL  STORY. 
Call  1J00.538.7506.  In  Canada  1.800.561.4527. 


Dolch. 

■ 

POWER    PORTABLE    ADD  VANTAGE 

00LCH  COMPUTER  SYSTEMS  -  372  TURQUOISE  STREET  -  MILPITAS  -  CALIFORNIA  95035  -  USA 
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RISC:  The  Time  Has  Passed 


RISC  was  widely  and  aggressively  touted  in  the  late  1980s. 
Its  supporters  said  that  new  reduced  instruction-set  comput- 
ing microprocessors  would  soon  blow  Intel's  xS6  processors 
out  of  the  water  and  off  the  desktop.  So  far,  though,  RISC 


hasn't  even  made  a  dent  in  the  personal  computer  mar- 
ket. Is  there  any  reason  to  expect  a  change  anytime 
soon?  The  answer  is  yes  and  no,  but  mostly  no.  Let's 
see  why. 

First,  the  so-called  RISC  microprocessors  do  not  in 
fact  have  spectacular  performance  benefits  compared 
with  so-called  CISC  (complex  instruction-set  comput- 
ing) microprocessors.  Those  theoretical  advantages 
were  greatly  exaggerated  in  the  first  place.  A  smaller 
and  faster  instruction  set,  for  example,  also  requires  that 
more  instructions  be  executed.  In  addition,  strategies 
such  as  multiple  register  sets  and  pipelining  are  not  di- 
rectly related  to  reduced  instruction  sets  at  all.  Tradi- 
tional .v86  processor  designs  could  employ  the  same 
strategies. 

In  fact,  the  so-called  RISC  microprocessors  aren't 
even  close  to  being  purely  RISC  designs.  They  have 
quite  large  and  complex  instruction  sets  compared  with 
"pure"  RISC  concepts.  They  are  more  accurately  de- 
scribed as  RISC-influenced  rather  than  as  RISC  micro- 
processors. 

The  practical  result  of  all  of  these  factors  is  that  .186 
processors  from  Intel  and  a  growing  number  of  competi- 
tors, such  as  Advanced  Mi- 
cro Devices  and  Cyrix, 
have  held  their  own  very 
well  against  the  newer 
RISC-influenced  designs. 
The  *86  processors  not 
only  offer  very  competi- 
tive price/performance 
ratios,  compared  with  the 
so-called  RISC  alterna- 
tives, but  are  increasingly 
competitive  in  high-end 
performance  as  well. 

The  second  reason 
RISC  processors  haven't 
had  much  impact  on  the 
personal  computer  market 
is  summed  up  in  two 
words:  backward  compati- 
bility. Users  simply  aren't 
about  to  give  up  what 
they've  already  got. 


Don 't  hold  your  breath 
waiting  for  the  RISC  revolution. 
It's  not  coming  anytime  soon. 


The  success  of  Microsoft  Windows  3.0  and  of  OS/2 
2.0  illustrates  this  point. 

Neither  Windows  l_v  or  2.x  nor  OS/2  1  jc  was  a  very 
successful  product.  The  earlier  versions  of  both  pack- 
ages suffered  from  the  same  flaw:  inability  to  run  the 
applications  users  already  had.  Both  got  on  the  road 
to  success  once  a  version  that  could  run  old  applications 
well  was  introduced. 

RISC  architectures  have  the  same  fundamental 
problem  that  Windows  had  prior  to  3.0  and  OS/2  had 
prior  to  2.0:  The  systems  don't  run  users'  existing  soft- 
ware very  well.  But  Windows  and  OS/2's  backward 
compatibility  could  be  improved.  RISC  systems  will 
never  be  able  to  run  Jf86-architecture  software  as  well 
as  the  systems  for  which  those  applications  were  origi- 
nally designed. 

The  .r86  architecture  will  always  provide  better  back- 
ward compatibility  than  software  emulation  of  that 
architecture  on  the  newer  RISC  designs. 

Does  that  mean  that  newer  RISC-influenced  micro- 
processors will  never  successfully  challenge  the  x86  for 
the  PC  desktop?  No.  As  object-oriented  tools  and  inten- 
tional cross-platform  development  become  more  com- 
mon (and  they  surely  will), 
it  becomes  easier  to  pro- 
vide versions  of  software 
for  new  architecture.  Such 
cross-pollenation  reduces 
the  compatibility  barrier 
significantly  and  may  pave 
the  way  to  greater  accep- 
tance of  RISC-based  sys- 
tems in  the  future. 

All  that  will  take  time, 
however.  I  highly  doubt 
we'll  see  a  serious  chal- 
lenge to  the  .v86  architec- 
ture's dominance  of  the 
personal  computer  market 
sooner  than  1995  or  so. 
Systems  that  use  our  famil- 
iar .r86  architecture  are 
likely  to  continue  to  domi- 
nate at  least  until  then,  if 
not  longer.  □ 


Illustration  by  Philip  Anderson 
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1-2-3  for  Windows  Release  1.1  now 
includes  over  25  new  features  and 
usability  enhancements. 


It's  true.  When  you  evaluate  our  complete 
solution  for  Windows™  desktops  and  then  look  at 
theirs,  youH  see  why  ours  is  a  better  business  choice 

Of  course,  both  SmartSuite™ 
and  Microsoft*  Office  include  full- 
featured  products.  But  SmartSuite 
has  been  recently  updated  to  include 
1-2-3'  for  Windows  Release  1.1  with 
SmartPak"1  and  the  newly  released 
Ami  Prok  3.0,  as  well  as  Freelance 
Graphics'  and  cc:Maiir 

All  four  of  these  award-winning 
products  share  a  common  interface 
as  well  as  our  innovative  Smartlconsr 


i 

MM          —  -  •- 

awawjwB 

f»-                     *  *"""  "  1 

ft 

fl 

■MM* 

...  

•>■■<*>  ».— »a  ii  tmm  • 

For  a  limited  time,  SmartSuite 
includes  Lotus  Organizer,  the 
computerized  way  to  keep  tabs  on 
all  your  daily  tasks. 


Ami  Pro  3.0  includes  new  features  that 
make  it  more  poiverful  and  easier  to  use 
than  Microsoft  Word  for  Windows. 


What's  more,  SmartSuite  delivers  some 
truly  unique  integration  capabilities  that  aren't 
possible  with  Office.  All  four  SmartSuite  products, 
for  example,  share  data,  text  and 
graphs  between  each  application 
smoothly  and  seamlessly.  So  when 
an  outline  produced  in  Ami  Pro  is 
imported  to  Freelance  Graphics, 
it's  automatically  converted  into 
a  Freelance  Graphics  outline  and 
full-slide  presentation.  And  a  1-2-3 
graph  exported  to  Freelance 
Graphics  will  arrive,  fully  editable. 
Not  so  with  Excel  and  PowerPoint! 


So  when  youVe  learned  one,  youVe  learned  them  all.    You  can  even  move  quickly  between  SmartSuite 
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Award-winning  Freelance  Graphics 
is  the  easiest,  fastest  way  to  create 
a  stunning  presentation. 


applications  just  by  clicking  the  icon  of  the 
application  you  want  to  open. 

Better  still,  all  SmartSuite  applications 
are  mail-enabled.  So  you  can  use  cc:Mail  to  send 
"live"  documents  from  within  each  application. 
Office,  on  the  other  hand,  requires  you  to  install 
and  use  an  optional  macro  with  Microsoft  Mail  3.0. 

Why  is  now  the  best  time  to  buy  Lotus 
SmartSuite  instead  of  Microsoft  Office? 

For  one  thing,  you  just  can't  beat  the  total 


cc:Mail,  the  world's  leading  LAN-based  e-mail 
system,  allows  you  to  send  documents  across  ail 
major  networks  and  computing  platforms. 


value.  In  fact,  for  a  limited  time,*  when  you  buy 
SmartSuite,  well  give  you  Lotus  Organizer 
(a  $149  value**)  absolutely  free.  It  includes  an 
on-screen  calendar,  to-do  list,  planner,  address 
book,  notepad  and  anniversary  reminder  that 
are  all  fully  integrated.  Plus  if  you're  upgrading 
from  any  version  of  1-2-3,  Symphony,"  any  Lotus 
word  processor  or  graphics  product,  or  cc:Mail, 
you'll  save  even  more.  So  do  the  smart  thing. 
Visit  your  Lotus  Authorized  Reseller  or  call 
l-«00-87&3387,ext.  7103***  for  a  free  demo  disk. 


Lotus 


SmartSuite  for Wincbws 

1-2-3,  Ami  Pro,  Freelance  Graphics,  and  cc:Mail 


01993 Lotus  Development  Corporation  Alt  rights  rrsrrved  Lulus,  1  2  3.  Ami  Pro.  Freelance Graphics.  Lotus  Nob-sand  Symphony  are  rrgistrrrd  trademark*  and SmartSuite. Smirtlcons.  Lotus  Orjunuer  Smart!'** 
subsidiary  of  Lotus  Development  Corporation  Microsoft  is  a  registered  trademark  and  Windows  is  a  trademark  of  Microsoft  Corporation 
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Only  one  electron 
^tsthestainpofapp 


Nearly  2  million  people  around  the  world 
have  given  cc:MaiF  a  vigorous  thumbs  up. 
And  for  good  reason. 

cc:Mail  allows  you  to  send 
messages  transparently  and 
^§  maintains  a  consistent  set  of 
features  across  all  these  major 
i»n    platforms.  That's  because  it  was  built 
from  the  ground  up  to  support  network 
environments  made  up  of  different  platforms  and 
LANS  -  a  design  consideration  that  seems  to  elude 
most  e-mail  systems.  Further,  it's  the  only  system 


LAN  TIMES 


that  gives  you  a  wide  range  of  options  for  enterprise- 
wide  connectivity.  cc:Mail  can  even  exchange  mail 
messages  with  most  mini  and  mainframe  mail 
systems  such  as  IBM'  PROFS'  and  offers  gateways 
to  public  e-mail  services  such  as  MCI  Mail.*  And 
cc:Mail  runs  smoothly  on  any  server  or  network 
operating  system,  in  any  configuration.  All  of  which 
makes  it  easier  for  you  to  maintain,  administer,  and 
install.  And  put  your  faith  in. 

cc:Mail  offers  an  impressive  set  of  administration 
tools.  Such  as  Automatic  Directory  Exchange,  a 
product  which  automatically  collects  any  changes 
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ic  mail  package 
roval  from  eveiyone. 


made  to  the  directory  and  updates  the  entire 
network.  It's  also  the  first  package  of  its  kind  that's 
built  on  a  new,  fully  scalable  messaging  architecture. 
Which  means  it  can  accommodate  5  to  500,000 
users.  And  grow  along  with  your  business.  One  more 
thing:  cc:Mail  has  won  every  major  industry  award, 
including  the  Windows  Magazine  1992 
WinAward  and  ComputerWorld's  1992  LAN 
Brand  Preference  award. 

So  if  you're  looking  to  standardize  your 
 1  e-mail  system,  look  to  cc:Mail,  the  award- 
winning  system  that  gives  you  enterprise-wide 


connectivity,  scalability  and  reliability— the  kind 
bmmm  nearly  2  million  people  count  on  every  day. 
BVTE        F°r  a  free  demo  disk  of  the  cc:Mail 
■""j^B  Macintosh; Windows;  UNIX,  or  DOS 

Platform  Pack,  call  us  at  1-800-448-2500. 
With  all  the  stamps  of  approval  we've  received, 
we're  still  missing  one  very  important  one:  yours. 
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I  Cover  Story 

THE     NEW  SPREADSHEETS 

Diversity  Blossoms 
Amid  the  Rows 
And  Columns 


Today  s  spreadsheet  market 
encourages  developers  to  pursue  new 
paths.  You  can  pick  from  analytical 
power,  portability,  and  more. 


'his  is  a  time  of  sea  changes  in  the  spreadsheet  business. 
Users  are  switching  platforms,  or  at  least  thinking  about 
it.  Major  corporate  accounts  have  recently  divorced  their 
erstwhile  spreadsheet  vendors  and  announced  new  alle- 
giances. A  legal  battle  (apparently  resolved  at  last)  has 
forced  companies  to  rethink  their  tactics  for  providing  compatibility.  And, 
most  important,  some  exciting  new  products  have  proved  that  all  the  great 
ideas  haven't  yet  been  used  up.  So  much  unrest  may  be  tough  on  stock 
analysts  and  seers,  but  it's  good  news  for  users. 

On  the  DOS  platform,  Lotus  Development  Corp.  appears  to  have  won 
its  long-running  legal  fight  with  Borland  International.  Lotus's  contention 
that  Borland's  inclusion  of  an  optional  Lotus  1-2-3  menu  tree  in  Quattro 
Pro  constituted  copyright  infringement  was  sustained  by  summary  judg- 
ment, and  Borland  agreed  to  lop  off  the  offending  tree.  Meanwhile,  in 
the  weeks  immediately  prior  to  Judge  Keeton's  ruling,  two  major  accounts 
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publicly  forsook  Lotus  (one  for  Quattro 
Pro  and  one  for  Microsoft  Excel), 
thereby  adding  to  the  ongoing  erosion  of 
1-2-3's  market  share. 

Whether  the  copyright  suit  will  have 
chilling  effects  on  innovation  in  spread- 
sheet design,  as  some  have  claimed  it  will, 
remains  to  be  seen.  But  the  growing  bal- 
ance in  market  share  could  eventually 
render  the  question  moot. 

On  the  Windows  side  of  things.  Excel 
remains  the  front-runner.  Since  our  last 
review  ("Spreadsheets  Begin  to  Put  the 
User  First,"  December  31,  1991)  Micro- 
soft Corp.  bestowed  another  major  up- 
grade upon  its  premiere  Windows  appli- 
cation, adding  (among  other  things)  a 
library  of  advanced  functions,  a  wealth  of 
new  statistical  commands,  a  crosstab  gen- 
erator that  is  easy  enough  for  anyone  to 
use,  a  beefed  up  optimizer  with  integer- 
programming  capability,  drag-and-drop 
cell  manipulation,  and  direct  support  for 


Suitability  to  Task: 
Spreadsheets 

Spreadsheets  are  designed  to  handle 
a  variety  of  chores.  To  help  you  deter- 
mine which  package  is  best  suited  to 
your  needs,  we  tested  the  appropri- 
ateness of  each  program  in  the  follow- 
ing six  areas. 

In  analysis  and  model  building,  we  look  at  the 
breadth  and  versatility  of  a  program's  function  li- 
brary. We  also  evaluate  a  program's  precision,  for- 
mula-writing and  model-building  tools,  auditing 
features,  data-management  functionality,  and  com- 
putation performance. 

Consolidation  and  linking  evaluates  the  range  of 
services  that  a  program  provides  for  building  com- 
plex models  out  of  subsidiary  worksheets.  Programs 
earning  our  top  ranking  are  those  that  provide  either 
full  three-dimensionality  or  a  command  for  consoli- 
dating disparate  worksheets. 

To  evaluate  a  program's  charting,  we  look  at  the 
number  and  quality  of  chart  formats,  the  program's 
ability  (or  inability)  to  automate  simple  charting 
tasks,  and  whether  the  program  allows  users  to  cus- 
tomize charts  with  titles,  notes,  multiple  typefaces, 
clip  art,  colors,  and  shading. 

For  worksheet  publishing,  we  evaluate  the  ease 
and  power  with  which  a  program  allows  users  to 


1-2-3  macros.  Recognizing  the  inevitable 
growth  of  competition  in  the  Windows 
arena,  Microsoft  turned  Excel  4.0  out  in 
a  little  more  than  a  year — the  shortest  de- 
velopment cycle  so  far  for  an  update  to 
the  Excel  program. 


NEW  BLOOD 

Competition  has  ar- 
rived in  force,  in  the 
form  of  Quattro  Pro 
for  Windows.  Bor- 
land International's 
first  Windows  spread- 
sheet product,  while 
adopting  some  of  the 
ease-of-use  innova- 
tions of  Microsoft  Excel  4.0.  offers  users 
some  clear  alternatives  to  Excel's  ways 
of  doing  things. 

Excel's  basic  modeling  unit,  the  .XLS 
file,  is  a  two-dimensional  worksheet  grid. 
The  program  provides  all  sorts  of  services 


SUITABILITY  TO  TASK 


Spreadsheet  vendors 
will  be  adding  more 
and  more  advanced 
analytical features  to 
their  products. 


Product  Name 

POOR  FAIR 


G000  fttiufNT 


Analysis  and  model  building  fj 

>  o  o 

o 

Consolidation  and  linking  fj 

>  •  o 

o 

Charting  fj 

>  •  • 

o 

Worksheet  publishing  % 

>  •  • 

• 

Interoperability  % 

>  •  • 

• 

Applications  development  % 

>  •  • 

• 

turn  worksheets  into  boardroom-quality  reports.  Top 
scores  go  to  programs  that  allow  WYSIWYG  editing; 
include  a  broad  range  of  font,  shading,  ruling,  and 
color  options;  support  consistency  with  named 
styles;  and  offer  an  accurate  print  previewer. 

Interoperability  rates  a  program's  ability  to  work 
with  other  spreadsheet  file  and  macro  formats,  with 
emphasis  on  Lotus  1-2-3  compatibility.  We  also 
tested  the  program's  ability  to  write  to  and  query 
from  databases  and  to  a  lesser  extent,  its  availability 
on  other  platforms  such  as  OS/2  and  the  Apple 
Macintosh. 

Applications  development  examines  the  extent 
and  flexibility  of  a  spreadsheet's  macro  language 
and  its  ability  to  produce  screens,  menus,  icons,  er- 
ror handling,  and  help.  We  also  look  at  debugging 
services  and  interfaces  with  other  programming  lan- 
guages. 


that  allows  users  to  link  worksheets, 
including  an  intelligent  Consolidate  com- 
mand (which  can  roll  up  subsidiary  sheets 
even  if  they  don't  have  the  same  row-and- 
column  structure)  and  a  new  workbook 
option.  A  workbook 
in  Excel  can  be  either 
a  collection  of  sepa- 
rately stored  docu- 
ments identified  and 
retrieved  by  a  single 
name  (exactly  analo- 
gous to  a  "work- 
space" in  earlier  ver- 
sions of  Excel)  or  a 
collection  of  docu- 
ments tucked  into  the 
same  bed  and  stored  as  a  unit  on-disk. 

QPW's  basic  document,  in  contrast,  is 
a  multipage  worksheet.  Borland  calls  it 
a  notebook  and  displays  notebook-style 
page  tabs  along  the  bottom  of  the  docu- 
ment window.  Users  can  flip  from  page 
to  page  by  clicking  on  the  tabs,  just  as 
they  might  thumb  through  a  personal 
phone  directory. 

This  simple  idea  by  itself  makes 
QPW's  three-dimensional  files  signifi- 
cantly more  usable  than  those  of  CA- 
SuperCalc,  Version  5.5.  1-2-3.  Release 
3.1,  or  1-2-3  for  Windows.  But  the  note- 
book concept  has  more  to  offer  besides 
easy  navigation. 

SMART  AND  SPIRAL-BOUND 

For  example,  notebook  pages  can  be 
named,  and  their  names  can  be  used  in 
formulas  just  as  range  names  can.  Page 
tabs  can  be  dragged  and  dropped  for  easy 
worksheet  rearrangement.  And  when 
you  copy  a  range  from  one  page  to  an- 
other, QPW  gives  you  a  choice  of  main- 
taining absolute  references  (so  they  still 
reference  the  source  page  when  pasted 
into  the  target  page )  or  updating  absolute 
references  to  point  to  the  corresponding 
cell  on  the  target  page.  The  latter  option, 
which  QPW  calls  Model  Copy,  makes  it 
easy  to  replicate  an  entire  two-dimen- 
sional framework  onto  many  separate 
pages,  facilitating  the  modeling  of  alter- 
native scenarios. 

Much  of  the  same  functionality  is 
available  in  Excel  via  workbooks  and 
Version  4.0's  new  Scenario  Manager  add- 
in.  But  Borland's  design  is  cleaner  and 
easier  to  understand.  Moreover,  work- 
book files  tend  to  be  larger  and  more  re- 
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Wheriyou  buy  a  newWndows 
computer  system  from  ZEDS 

you  really  get  a  bundle 


ZEDS. 

There's  no  reason  to  buy  anything  else. 

800-423-5891 

This  offer  is  good  for  a  limited  time  only.  A  ZEOS  Windows  system  is  any  new  ZEOS  computer  system  packaged  with  Windows.  2MB  DRAM  or  more  and  a  mouse.  Lotus,  1-2-3,  Freelance  Graphics 
and  Ami  Pro  are  trademarks  of  Lotus  Development  Corporation,  Microsoft  and  Wind<iws  of  Microsoft  Corporation.  All  prices  and  specifications  are  subject  tochange  without  notice;  call  for  current 
information.  ZEOS  is  a  pubbcly  traded  company:  NASDAQ/NMS  Symbol:  ZEOS  ©1992  ZEOS  International.  Ltd.,  530  5th  Avenue  NW,  St.  Paul.  MN  55112.  LOTB  PCM  9211  A 
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source-consumptive  than  corre- 
sponding QPW  notebooks.  On  the 
other  hand,  Excel's  Scenario  Man- 
ager has  the  ability  to  create  a  sum- 
mary table — a  valuable  feature 
with  no  counterpart  in  QPW.  (See 
the  sidebar  "Scenario  Management: 
Who,  What.  When.*') 

QPW's  three-dimensional  structure 
and  notebook  metaphor,  along  with  a 
number  of  other  unique  attributes,  sug- 
gest that  in  Windows,  unlike  DOS,  the 
major  spreadsheet  programs  will  proba- 
bly develop  along  very  different  paths 
and  present  clearly  divergent  choices  to 
the  end  user. 

So  far.  Lotus's  entry  in  this  arena  ap- 
pears to  have  been  hamstrung  by  fealty 
to  the  great  and  sometimes  crippling  god 
of  backward  compatibility.  1-2-3  for  Win- 
dows is  a  faithful  port  of  1-2-3.  Release 
3jc,  right  down  to  its  ring-style  menu 
trees.  But  apart  from  its  customizable 
icon  palette  (a  feature  that  has  now  made 
its  way  into  Release  2_t  and  will  undoubt- 
edly appear  in  the  next  revision  of  Re- 
lease 3.*  as  well),  1-2-3  for  Windows  does 
little  to  exploit  the  possibilities  inherent 
in  Windows. 

WAITING  IN  THE  WINGS 

The  odds  are  that  this  will  change  in  1993. 
Lotus  is  reputed  to  be  pouring  a  massive 
research  and  development  effort  into 
1-2-3  for  Windows,  Release  2.0.  Given 
the  reception  that  was  accorded  Release 
1 .0,  it's  fair  to  say  that  the  company's  rep- 
utation as  developer  of  spreadsheet  tech- 
nology is  on  the  line  with  Release  2.0. 
Look  for  something  more  innovative 
(and  more  solidly  tested)  in  the  next  re- 
lease of  1-2-3  for  Windows. 

Lotus's  central  problem — how  to 
keep  one  foot  firmly  planted  while  mov- 
ing the  other  boldly  ahead — is  no  longer 
its  alone.  Microsoft  now  faces  the  same 
issue.  The  company  has  often  indicated 
its  intention  to  provide  a  BASIC-like 
macro  language  for  all  its  applications, 
including  Excel.  But  Excel's  current  lan- 
guage is  anything  but  BASIC-like.  Will 
Excel  5.0  incorporate  support  for  three 
programming  languages  (BASIC,  Ex- 
cel's own  macro  language,  and  1-2-3's 
macro  language)?  Don't  lay  a  finger  on 
that  dial. 

Whatever  else  may  be  coming  our  way 
in  the  near  future,  you  can  expect  to  see 


EDITORS'  C  HOICE 


•  Microsoft  Excel 

•  Quattro  Pro  for  Windows 


Our  Editors'  Choices  are  two  superb  Windows 
spreadsheets,  each  with  its  own  personality  and  dis- 
tinctive strengths.  Microsoft  Excel  4.0  is  the  analysts' 
choice,  while  Borland  International's  Quattro  Pro 
for  Windows  1 .0  gets  the  nod  for  ease  of  use  in  three- 

Presentation  power  has  always 
been  one  of  Excel's  greatest  streneths. 


dimensional  modeling  and  for  presen- 
tation values. 

Since  its  first  release.  Excel  has  al- 
ways had  the  most  powerful  function 
library  and  the  most  sophisticated 
tools  for  building,  auditing,  and 
consolidating  two-dimensional  work- 
sheet models.  It's  the  only  program 
that  can  automatically  outline  your 
models,  present  diagnostic  error  mes- 
sages when  formulas  go  awry,  auto- 
matically consolidate  worksheets  that 
don't  have  identical  row-and-column 
setups,  and  solve  optimization  prob- 
lems that  require  integer  program- 
ming. The  latest  release,  with  its  ad- 
vanced function  set,  new  statistical 
commands,  and  brilliant  crosstab  gen- 
erator, puts  Excel  even  further  ahead 
in  terms  of  analytie  power.  Excel  has 
also  led  the  trend  toward  easier  every- 
day functionality. 

Those  who  prefer  to  work  in  three 
dimensions,  however,  will  find  Quat- 
tro Pro  for  Windows'  notebooks  a 
sharper  tool  than  Excel's  workbooks. 
The  syntax  for  building  cross-work- 
sheet formulas  is  simpler  in  QPW.  the 
user  interface  for  reordering  sheets 
and  navigating  between  them  is  more 
straightforward,  and  the  size  of  a 
many-page  notebook  file  in  QPW  is 
less  than  that  of  a  corresponding  Excel 
workbook. 

two  current  trends  to  continue.  Spread- 
sheet vendors  will  be  adding  more  and 
more  advanced  analytical  features  to 
their  products.  At  the  same  time,  these 
vendors  will  be  searching  for  new  ways 
to  make  all  features  great  and  small  ea- 
sier to  use. 

On  both  fronts,  Microsoft  is  leading 
the  way.  Excel  4.0's  new  functions  and 


But  QPW.  in  its  first  release,  has  leap- 
frogged Excel  in  this  department. 
With  its  bitmapped-graphic  back- 
grounds, gradient  fills,  and  easy  slide- 
show  facility.  QPW  comes  closer  than 
Excel  to  being  serviceable  as  a  pre- 
sentation-graphics package.  Excel's 
drawing  layer  makes  it  easier  to  use 
for  freehand  worksheet  annotations, 
however,  and  Excel  has  more  options 
for  displaying  text  on  the  worksheet — 
including  the  ability  to  center  text  be- 
tween columns. 

For  those  who  still  live  exclusively 
in  the  world  of  DOS.  choices  are  more 
attractive  than  ever.  Quattro  Pro  4.0 
is  arguably  the  most  versatile  non- 
Windows  spreadsheet  ever,  able  to 
hold  up  to  32  worksheets  in  memory 
at  once  and  endowed  with  sophisti- 
cated analytical  graphing  capabilities 
and  flexible  file-linking  formulas  (in 
lieu  of  true  three-dimensionality). 
CA-SuperCalc  5.5,  while  not  the 
easiest  package  to  learn,  offers  true 
3-D  capability  and  extraordinarily 
rich  graphing  services  at  a  bargain 
price.  For  those  for  whom  Lotus 
1-2-3  compatibility  is  a  vital  issue. 
1-2-3  itself  (now  in  Release  2.4)  offers 
the  best  there  is — plus  a  new  "  back- 
solver"  add-in  and  an  icon  palette. 

add-ins  provide  sophisticated  tools  for  fi- 
nancial professionals,  engineers,  statisti- 
cians, and  researchers.  But  Excel  4.0  has 
also  broken  new  ground  in  the  quest  for 
easier  everyday  functionality.  Excel's 
brilliant  new  ideas — drag-and-drop  cell 
manipulation,  automatic  creation  of  nu- 
meric and  label  series,  and  one-step  de- 
signer formatting — have  already  been 


114    PC  MAGAZINE  NOVEMBER  10, 1992 


Co 


"Sure, 
I  remember 
my  first 
one..!' 


"My  first  one?  Slow  going,  I  gotta  admit.  At  2.4(H)  hps.  il  "It  was  a  cheap  thrill.  And  that  impulsiveness  really  cost 
took  forever,  lint  the  DataPort  14.4/Fax  Modem  knows  amaz-  me.  Sow  I  know  better.  We  DataPort  14.4/Fax  Modem 

ing  techniques  and  gets  my  data  speeding  tip  to  57.600  hps. "  saves  my  company  real  money.  I'm  a  believer. " 


The  DataPort™ 
14.4  Fax  Modem 

Introducing  the  powerful,  robust  V.32bis  DataPort 
14.4/Fax  Modem.  It  pays  for  itself  by  significantly  reducing 
your  phone  costs — and  features  fax  capability,  too!  Designed 
by  AT&T  Bell  Laboratories  and  AT&T  Paradyne,  it's  tested 
and  proven  to  be  compatible  with  virtually  all  modems,  all 
speeds,  and  all  standards.  Solidly-built,  solidly-backed  by  AT&T 
with  a  lifetime  warranty,  plus  toll-free  support.  The  all-in-one 
DataPort  14.4/Fax  Modem  satisfies  your  needs  for  both  fax  and 
modem.  It: 

•  Sends/receives  text,  data,  and  images 

•  Links  PCs  to  PCs.  fax  machines,  and  mainframes 

•  Connects  remote  offices  and  homes  to  corporate 
headquarters,  and 

•  Transfers  data  files;  exchanges  images  with  fax 
machines;  accesses  E-mail,  bulletin  boards, 
information  services. 

For  PCs  and  Macintosh'.  Five  models  to  meet  your  exact 
price  performance  and  feature  function  needs: 

©  1992  AT&T  Paradyne    DataPort  is  a  trademark  ol  AT&T 

All  other  products  or  services  mentioned  here  are  the  trademarks,  service  marks,  registered  trademarks,  or  registered 


the  DataPort  14.4/Fax  Modem  and  DataPort  9.6/Fax  Modem,  in 
standalone  and  PC-internal  card  models;  and  the  DataPort  14.4 
Modem  standalone. 

AMAZINGLY  FAST 

You'll  love  its  performance.  The  V.32bi.s  DataPort  14.4/Fax 
Modem  can  deliver  an  effective  throughput  of  up  to  57,600 
bps.  That's  4  times  faster  than  lesser  14,400  bps  modems  and 
i  t  times  faster  than  2,400  bps  modems. 

It's  all  in  the  technique.  Its  exclusive  Optical  phone  Line 
Interface  (OLD.  pat.  pending,  enables  the  DataPort  14.4/Fax 
Modem  to  accurately  isolate  usable  data,  even  on  extremely 
weak  "real  world"  phone  lines! 

THRILLING,  AND  PAYS  FOR  ITSELF 

The  high-speed  DataPort  14.4/Fax  Modem  dramatically 
reduces  your  phone  line  costs.  In  fact,  if  you  currently  use  a 
2.-400  bps  modem  for  just  2  hours  a  week  on  long  distance 
calls,  the  DataPort  14.4/ Fax  Modem  can  save  you  enough  in 
long  distance  bills  to  pay  for  itself  in  less  than  5  months.  After 
that,  the  cost-savings  become  money  in  your  pocket! 

The  DataPort  14.4/Fax  Modem  is  a  good  value  in  other 
ways.  too.  It  comes  with  FREE,  powerful  yet  friendly 
QuickLink  II  communications  fax  software. 

ice  marks  ot  their  respective  owners  Lilttime  tananty  is  limited  and  applies  10  original  purchase/  only 
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"It's  essential  to  talk  to  everyone.  I  tried  connecting  my 
first  modem  to  old  friends  and  new  ports  of  call.  It  couldtl  t 
talk  to  them.  It  was  embarrassing. " 


"My  first  modem  was  so  undefendable,  which  explains 
the  short  warranty!  7he  modem  didn  't  last;  neither  did  the 
manufacturer.  Is  lifetime  commitment  too  much  to  ask  for?" 


And  you  only  use— and  pay  for— one  phone  line  for  both 
fax  and  modem  functions.  Plus  your  productiv  ity  improves— 
so  figure  in  your  time-savings,  too!  For  example,  there's  no 
more  waiting  for  your  screen  to  refresh.  And  the  DataPort 
14.4/Fax  Modem: 

•  Comes  ready  to  use,  easy  to  operate 

•  Saves  time  waiting  in  line  to  send  faxes 

•  Allows  you  to  send  presentation-quality  faxes,  and 

•  Receives  faxes  even  if  you've  |->een  working  on  your  PC! 

SHAKES  HANDS  ALL  AROUND 

Compatible  with  the  industry's  widest  range  of  modems, 
the  DataPort  14.4/Fax  Modem  automatically  senses  and  adjusts 
to  the  line  speed  of  other  modems.  It  connects  to  older,  slower 
modems — even  300  bps  die-hards.  Plus,  it's  compatible  to  stan- 
dard Group  3  (2,400-9.600  bps)  fax  machines  and  Class  1 
fax/modems. 

No  one  surpasses  the  DataPort  14.4/Fax  Modem 
for  compatibility. 


help  you  with  superior  service  and  support.  We'll  always  be 
here  for  you. 

READY  TO  GET  SERIOUS? 

It's  a  terrific  value  that  pays  for  itself.  Highly-compatible. 
And  its  performance  is  breath-taking!  For  a  lasting  relationship, 
connect  with  the  DataPort  14.4/Fax  Modem. 

Proudly  made  by  AT&T  Paradyne  in  the  U.SA. 


For  more  information  on  the 
DataPort  14.4/Fax  Modem, 
DataPort  9.6/Fax  Modem, 
and  DataPort  14.4  Modem— 
or  the  name  of  the  dealer 
nearest  you — call  us  at 
1  800  554-4996  ext.  25. 


SOLIDLY-BUILT,  SOLIDLY-RACKED  BY  AT&T. 


PROVEN  RELIABLE 

AT&T  agrees:  lifetime  commitment  is  not  too  much  to 
expect.  The  DataPort  14.4/Fax  Modem  is  so  reliable,  we  back  it 
with  a  lifetime  warranty.  Moreover,  AT&T  is  on  call,  toll-free,  to 


AT&T 
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adopted  by  the  competition  (see  the  side- 
bar "Three  Easy  Pieces"). 

LATEST  AND  GREATEST 

This  year's  lineup  of  spreadsheets  in- 
cludes all  the  programs  that  underwent 
revision  since  our  last  review  and  that 
arrived  in  shrink  wrap  at  PC  Magazine 
Labs  by  August  15,  1992.  The  eight  pro- 
grams meeting  these  criteria  are  CA- 
SuperCalc,  Version  5.5;  InstaCalc,  Ver- 
sion 4.0;  Lotus  1-2-3  for  DOS,  Release 
2.4;  Lotus  1-2-3  for  Windows,  Release  1.1 
(with  SmartPak);  Lucid  3-D,  Version  2.5; 
Microsoft  Excel,  Version  4.0;  Quattro 
Pro,  Version  4.0;  and  Quattro  Pro  for 
Windows,  Version  1 .0. 

Whether  you're  in  the  market  for  a 
first  spreadsheet  or  simply  an  upgrade 
from  your  current  program,  a  reasonable 
starting  point  is  to  determine  what  oper- 
ating platform  you  want  to  use.  Our  re- 
view set  includes  three  Windows  prod- 
ucts— Excel,  1-2-3  for  Windows,  and 
QPW — and  five  programs  that  run  in 
DOS. 

If  DOS  is  your  preference  and  your 
system  has  at  least  2  megabytes  of  ex- 
tended memory,  you  should  also  consider 
1-2-3,  Release  3_r.  Lotus's  advanced 
DOS  spreadsheet  was  not  included  in  this 
year's  survey  because  it  hasn't  been  re- 
vised since  our  last  feature.  (A  Release 
3.4,  with  enhancements  parallel  to  those 
that  appeared  in  the  2.3-to-2.4  upgrade, 
is  rumored  to  be  imminent.) 

The  next  issue  to  look  at  is  the  degree 
of  1-2-3-compatibility  you  require.  For 
maximum  compatibility  with  1-2-3,  the 
sensible  choice  is  1-2-3.  CA-SuperCalc, 
Excel,  and  both  flavors  of  Quattro  Pro 
all  run  1-2-3,  Release  2jc,  macros  without 
translation.  But  none  of  those  programs 
support  macro  calls  to  Wysiwyg  or  other 

1-  2-3  add-ins. 

2-  0  OB  3-D? 

Next,  you  should  consider  whether 
you're  going  to  want  a  three-dimensional 
spreadsheet.  CA-SuperCalc  5.5  and  all 
three  of  our  Windows  spreadsheets  offer 
users  three-dimensional  modeling  (Excel 
does  so  by  way  of  its  workbook  feature), 
but  for  large  multipage  structures, 
QPW's  notebook  interface  is  the  easiest 
spreadsheet  to  work  with.  On  the  other 
hand,  1-2-3  for  Windows  offers  a  greater 
degree  of  1-2-3  compatibility  and  Excel 


C»VEI  8THV 

Spreadsheets 

has  a  long  list  of  countervailing  features. 

For  budget-conscious  buyers,  this 
year's  spreadsheet  lineup  includes  three 
products  in  the  under-$150  range.  Insta- 
Calc ($49)  and  Lucid  3-D  ($99.95)  are 
both  small-scale  programs  that  can  be  run 
as  DOS  TSRs.  But  at  $149,  CA-Super- 
Calc is  the  bargain  of  the  lot,  offering  all 
the  power  of  a  $495  spreadsheet  at  less 
than  one-third  the  price.  Read  on  for  the 
details. 


Computer  Associates  International  Inc. 

CA-SuperCalc 

ALL  REVIEWS 

BY    CRAIG  STINSON 

Like  Quattro  Pro,  CA-SuperCalc  has 
made  a  career  for  itself  by  outgunning  the 
market  leader  on  features.  In  CA-Super- 
Calc's  case,  though,  the  original  adver- 
sary was  not  Lotus  1-2-3  but  one  of  the 
first  compelling  computer  programs, 
VisiCalc. 

CA-SuperCalc  was  born  in  the  dark 
days  of  CP/M.  According  to  legend, 
Adam  Osborne  wanted  a  spreadsheet  for 
his  little  black  machine,  and  Personal 
Software  (the  precursor  of  VisiCorp) 
wasn't  willing  to  produce  an  uncopy- 
protected  version  of  VisiCalc.  (The 
CP/M  market,  unlike  the  Apple  II  and 
early  DOS  market,  never  tolerated  copy 
protection.)  CA-SuperCalc,  commis- 
sioned to  fill  the  gap,  did  its  best  to  com- 
pete by  offering  such  advanced  features 
as  individually  adjustable  column  widths. 

When  1-2-3  and  the  IBM  PC  knocked 
off  VisiCalc  and  the  ^^^mmtmmmm 
Apple  II,  CA-Su- 
perCalc  hopped 
platforms  and  kept 
on  gunning.  Long 
before  Lotus  De- 
velopment Corp. 
coined  the  term 
backsolver,  the 
DOS  version  of 
CA-SuperCalc  was 
offering  goal-seek- 
ing, a  full-featured 
auditor,  and  graphs 
that  were  far  supe- 
rior to  1-2-3's. 

Recently,  devel- 
opment efforts  for  CA-SuperCalc  have 
slowed  somewhat.  The  program's  current 


owner,  Computer  Associates  Interna- 
tional, has  ignored  the  rush  toward 
graphical  editing  screens,  solvers,  and 
other  fancy  stuff.  The  most  decisive  move 
that  the  company  has  made  to  improve 
CA-SuperCalc's  competitive  position  has 
been  to  lower  the  price — to  $149. 

JUST  TEXT 

CA-SuperCalc,  Version  5.5,  which  was 
just  released  as  this  review  went  to  press, 
is  a  text-mode-only  spreadsheet.  It  runs 
1-2-3,  Release  2jc,  macros  without  trans- 
lation but  does  not  know  what  to  do  with 
.FMT,  .FM3,  or  .WK3  files.  (It  does  im- 
port Release  2  jc  worksheets  and  Allways 
formatting  files, 
however.)  It  does 
not  support  named 
styles,  and  it  has  no 
optimizer  or  print 
spooler.  But  it  has 
plenty  of  other  at- 
tractions. 

CA-SuperCalc 
5.5  is  a  three-dimensional  spreadsheet 
that  allows  up  to  255  files  in  memory 
(provided  you  have  expanded  memory). 
Each  file  can  have  up  to  255  pages.  Like 
1-2-3,  Release  3.1,  the  program  lets  you 
look  at  up  to  three  pages  or  files  at  once, 
in  fixed-position  windows.  Range  names 
may  be  local  to  the  page — a  handy  option 
that  can  simplify  consolidation  of  non- 
identical  sheets.  Groups  of  files  can  be 
saved  and  reloaded  under  a  "workspace" 
umbrella. 

The  program's  function  set,  format- 
ting options,  and  database  functionality 


Repeat  Purchases 

Four-Year  Projection 


-°- Canoes 


1993 
Error: 


1994  1995 
XJf*  Canoes  and  Soboats.  b%  Powerboats 


C A-SuperCalc's  graphs  come  with  unusual  options, 
such  as  error  bars. 
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Copyrighted  material 


TURN  YOUR  WIMPY 


INTO  A  WORD 


SPREADSHEETS 


BiiFax/OCR  for  Windows: 
Finally  your  word  processor 
can  road  faxes  directly... 

Now  you  can  get  faxed  documents 
directly  into  WordPerfect:  MS"  Word, 
dBASE?  1-2-3*  or  dozens  of  other 
popular  programs.  Instantly.  With  no  retyping.  Just  a 
few  clicks  on  your  Windows' screen... 

So  if  you're  an  attorney,  you  can  receive  a  faxed 
contract,  edit  and  resend  it  -  in  minutes,  not  hours.  If 
you're  a  sales  manager,  you  can  plug  faxed  field  reports 
right  into  a  spreadsheet  -  for  immediate  analysis  or 
presentation.  You'll  save  time,  errors  and  a  lot  of 
money  with  this  unique  program. 

Fax  +  OCR  +  Datacom:  All  in  ono. 

You  get  three  great  programs:  The  best-rated  AnyFonC 
optical  character  recognition  by  Caere?  Plus  BitFax® 
the  top-selling  fax  software.  Plus  BitCom?.  the  best- 
seller telecommunications  package.  All  in  one 
seamlessly  integrated  program  for  Windows. 

Advanced  faxing  features. 

Anything  you  can  print,  you  can  fax.  Directly- 
from  Windows  applications.  With  icon-based 
operation.  Plus,  you  get  a  built-in  dBASE- 
compatible  phonebook  with  quick  dialing,  group 
sending  and  a  lot  more  conveniences.  And  the 
complete  package  is  only  $199! 

Get  BitFax/OCR  for  Windows.  And  turn  your  wimpy 
fax  modem  into  a  real  productivity  powerhouse. 


Bit  Software,  Inc. 

47987  Fremont  Blvd.,  Fremont,  CA  94538 
(510)490-2928  Fax:(510)490-9490 

CIRCLE  238  ON  READER  SERVICE  CARD 


We  are  to  PC 
prices  what  "The 
Rhapsody  for 
Subsonic  Tubas" 
was  to  music. 
Some  notes  were 
so  low.  no  one 
could  hear  them. 
Requests  for  an 
encore  were 
even  lower. 


Lower  Acts  You  Might  Find. 


W  HO?  Compudyne  is  the  PC 
manufacturing  arm  of  CompUSA"  - 
The  Computer  Superstore  -  the  nation's 
largest  chain  of  big  volume,  deep 
discount  computer  superstores. 

W  H  A  T  ?  U  t  make  top  quality, 
fully-supported  computers,  and 
complement  them  with  a  vast  array  of 
optional  PC  equipment  that  no  other 
direct  manufacturer/marketer  comes 
close  to  matching. 

HOW  MUCH?Our 

systems  are  offered  at  prices  typically 
found  only  at  garage  clone  shops  and 
we  guarantee  that  our  prices  are  the 
lowest  of  any  currently  advertised. 


Compudyne 
is  probably  the 
fastest  growing 
PC  company  in 
the  history  of 
the  industry. 


V  &oO-93 


/5 


\  Software  Spectacular... 

This  giant  bundle  of  Windows"  software  can  be 
pre-loaded  into  your  new  Compudyne  system 
'a  $1,500  retail  valuel  Call  for  prices! 

-  Spreadsheet/Database:  Lotus*  1-2-3*  ^HPJ* 

•  Wordprocessing:  Lotus*  AMI  Pro" 

•  Desktop  Publishing: 

Micrografx*  Windows  Draw" 

-  Personal  Finance:  Intuit  Quicken* 

•  Personal  Information  Manager 

Polaris  PackRat" 

•  Information  Utility:  Prodigy* 

•  Terminal  Communications: 
DCA  Crosstalk* 

•  FAX  Management: 

Delrina*  WINFAX" 


ORDERING 

►  1-800- 932 -COMP  (2667) 

►  International  callers  dial:  1-21^-702-0055 


24  hour  fax:  I-214-702-030O 

^g$*2*r 
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HOURS  OF  OPERATION 

►  8am-7pm  (CST)  Mon.-Fri.  and 
9am-/,pm  (CST)  Sat. 

SUPPORT 


Toll-free  technical  support 
On-site  service  for  desktops"  and 
overnight  replacement  for  portables. 


WARRANTIES 

►  30- days,  no  questions  asked,  return  policy.^ 

►  1  year  limited  warranty. 


COMPUDYNE 


THE  LOWEST  OF  THE  LOW  PRICES  GUARANTEED 
Compudyne  Direct,  15151  A  Surveyor.  Addison  TX  752U 


'leasing  arranged  through  trasng  Group .  Inc  rjayments  based  on  X  monm  c«n-end  rale  "Dors  not  mclude  Wrelow  3 1  or  mouse  lrrW~386  S  486S«WlnsrrJeklc^arelrarJemattaothlelli^ 


Cop 


Lower  Prices  You  Won't.  Guaranteed. 


-    Floppy  Display 


3KOX/23 

Intel  803860X-33  MHz 

1  standard 
32  max 

40 

1.2  or 
1.44 

16  bit  SVGA  card 
14"  640x480  VGA 

Color  Monitor 

s849 

3KOX/33. 
4KSX/2S 

Intel  803S60X-33  MHz  or 
Intel  80486SX-25  MHz, 
with  built-in  8K  CPU  cache 

2  standard 
32  max 

80 

as 

above 

as  above 

J999 

J37/«o' 

4KSX/25 

Intel  80486SX  25  MHz 

Built-in  6*  CPU  cache 

as  above 

80 

U& 
1.44 

16  bit  SVGA  card 
14' 1024x768  SVGA 
Color  Monitor 

J«199 

3KOX/33 
CACHE 

Intel  80386DX-33  MHz 
64K  CPU  cache 

4  standard 
32  max 

120 

as 

above 

16  bit  SVGA  card          J]  3<}g 
&  Hi-Color  Support,          ju/mo ' 
14' 1024  x768  SVGA 
28  Interlaced  Color  Monitor 

4KSX/33 

Intel  80486SX-33  MHz 
8K  CPU  cache 

as  above 

120 

as 

above 

as  above 

'1.499 

4KOX/33 
CACHE 

Intel  804960X-33  MHz 
128KCPU  cache 

as  above 

m 

as 

above 

16  bit  SVGA  card.           $1  700 
1MB  Video  RAM  &  jjj^ 
Hi-Color  Support,  14' 
1024  x  768  SVGA  Non-interlaced 
Multisync  Color  Monitor 

4KOX/S0 
CACHE 

L 

Intel  8W86DX-W  MHz 
12SK  CPU  cache 
True  SO  MHz  CPU 

as  above 

120 

as 

above 

as  above 

1,999 

S74/HO' 

1X2/66  Intel  804860X2-66  MHz  8  standard 
CACHE       128K  CPU  cache  32  max 

New  Double  Clock  CPU 


200     as       16  bit  SVGA 

above    Superfast  Windows 

Accelerator  card,  1MB  RAM, 
14' 1024  x768  SVGA  Non-inter- 
laced Multisync  Color  Monitor 


'2,499 

VBIm' 


Unparalleled  Flexibility..- 

Order  one  of  our  pre-conf  igured  systems  or 
custom-configure  your  own,  choosing  from  a 
myriad  of  options.  All  systems  include... 

•  Microsoft  compatible  serial  mouse 

•  101  AT-style  keyboards 

•  Built  in  serial  (2),  parallel  (0 
and  gamed) ports 

•  Microsoft*  Windows  3.1  [jS 
and  MS/DOS  5.0  W$jovv£ 

RlAIMORlN 

•  U/L  Listing,  FCC  Class  B  cert. 
-  Artisoft's  LANtastic*  LAN 

•  200  watt  power  supply 

•  8  i/o  board  slots 

Get  Horizontal... 

Our  standard  desktop  systems  feature 
aesthetic  yet  rugged  plastic-over-steel 
construction  with  "one  screw"  assembly  for 
quick  easy  upgrades.  They  support 

3  externally  accessible 
5.25"  drive  bays  and 
2  internal  3. 5"  units. 

Cet  Vertical... 

For  those  who  prefer  the  aesthetics  and  foot- 
print of  a  desktop  tower,  or  need  the  added 
drive  capacity  for  file  server  applications,  our 
mini  tower  offers  an  astonishing  6  drive 
capacity; 4  external  plus  1  internal  5.25"  and 
1  internal  3.5"  unit  in  a  mere  8"  x  16"  desktop 
footprint  for  only  $100  more. 

Options,  Options,  Opti0 

Design  the  system  of  your  dreams! 

•  Displays:  Mono  or  color  VGA; 
1024  and  1280  interlaced  or 
non-interlaced;  14"  to  20" 

•  Hard  Drives:  40, 80, 105, 120, 
211.483,680  MBsor  1.2  CBs 

•  Internal  CD-ROM:  (Inc.Groliers 
Encyclopedia,  Toolworks,  Reference 
Library  and  PC-SIC) 

•  Internal  FAX/Modem:  9600  bps 
send/receive  fax;  2400  bps  modem; 
inc.  WINFAX  and  Quicklink. 

•  And  many  morel 


Such 

Deal/' 


If  you  can  find 
a  PC  that  rrMfii 
or  exceeds 
our  equivalent 
specifications . 
but  is  shipping  at 
a  tower  advertised 
price,  we'll  match 
the  price. 


•V®  Trademans  (Wong  to  their  registered  owners  Prices  ami  specileanons  subnet  to  change  without  notice  "Within  IX  mites  of  any  Dow  Jones  Service  Center  >Must  be  returned  as  new' m  original  packaging 
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Co 


LABS 


While  Quattro  Pro  for  Windows  1.0  performed  well  for  a  first  release, 
Microsoft  Excel  4.0  proved  itself  as  one  of  the  only  spreadsheets  capable  of 
completely  loading  our  largest  test  file. 


WHAT  THE  NUMBERS  MEAN 

Quattro  Pro  for  Windows  performed  quite  well  for  a 
1 .0  release.  Though  slow  on  the  File  Load  from  Disk, 
File  Save  to  Disk,  and  Program  Load  from  Disk  tests, 
it  performed  recalculations,  sorts,  and  imports  with  the 
best  of  the  spreadsheet  programs.  Except  for  its  showing 
on  the  Program  Load  from  Disk  test,  on  which  Microsoft 
Excel  was  considerably  faster.  QPW  performed  on  a  par 
with  its  more  mature  competitor.  Lucid  3-D  was  a  stellar 
performer  on  the  File  Load  from  Disk  and  File  Save  to 
Disk  tests,  but  it  could  not  complete  the  Mathematical 


Recalculation  and  Financial  Recalculation  tests,  and  it 
did  poorly  on  the  Import  Comma-Delimited  ASCII  File 
test. 

Our  Import  Comma-Delimited  ASCII  File  test  uncov- 
ered an  interesting  quirk  in  all  of  the  spreadsheets,  ex- 
cept for  the  two  entries  from  Borland  International.  Our 
file  contained  10,000  rows  of  data.  Only  the  Excel 
spreadsheet  was  large  enough  to  load  all  1 0,000  rows 
All  the  other  spreadsheets  have  8,1 92  rows  (except 
InstaCalc.  which  has  only  half  that),  as  did  the  older 
Release  2.01  of  Lotus  1-2-3  for  DOS.  All  of  the  spread- 


sheet programs  appeared  to  load  the  entire  file.  Only 
the  two  Quattro  Pros  accurately  reported  that  they  were 
unable  to  complete  the  loading.  The  failure  to  report 
a  file-loading  problem  is,  in  our  opinion,  a  serious  omis- 
sion. 

Lotus  1  -2-3  for  DOS,  Release  2.4,  was  tested  with- 
out the  Wysiwyg  add-in.  With  the  Wysiwyg  and  Smart- 
Icons  add-ins  loaded,  there  was  not  enough  memory 
to  load  several  of  our  test  files.  In  this  case  anyway, 
spreadsheet  publishing  and  performance  are  an  either/ 
or  situation. 


FILE  LOAD  FROM  DISK 


FILE  SAVE  TO  DISK 


Seconds 


Seconds 


WORST 


SCREEN  REFRESH 


MATHEMATICAL  RECALCULATION 


Text  mode 


Graphics  mode 


With  coprocessor 


Without  coprocessor 


Seconds 

I  I 

No  I 

m 

120 

CA-SuperCalc 

■ 

90  53 

InstaCalc 

103.64 

Lotus  1  -2-3  for  DOS.  Release  2.4 

■ 

103  62 

106.45 

Lotus  1  -2-3  for  Windows.  Release  1 . 1 

155  47 

Lucid  3-D 

■ 

90J7 

Microsoft  Excel 

36  64 

Quattro  Pro 

■ 

103  66 

103  76 

Quattro  Pro  for  Windows 

1 

150  96 

BEST 

WORST 

Seconds 

0  1 

100 

200 

300 

CA-SuperCalc 

 1 

1 

InstaCalc 

H 

Lotus  1-2-3  for  DOS.  Release  2.4 

l 

Lotus  1-2-3  for  Windows.  Release  1.1 

Lucid  3-D 

N/A" 

Microsoft  Excel 

QuattroPro 

F 

Quattro  Pro  for  Windows 

11352 
221.88 


23.61 


4515 
69.19 


N/A  * — Not  applicable  The  product  does  not  have  this  mode 
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N/A  ** — Not  applicable  The  porduct  does  not  complete  this  test 


Com 


FINANCIAL  RECALCULATION 


DATABASE  SORT 


With  coprocessor 


Without  coprocessor 


Seconds 

0 

10 

20 

30 

CA-SuperCalc 

InstaPalr 

Lotus  1  2-3  for  DOS.  Release  2.4 

Lotus  1  -2-3  for  Windows.  Release  1.1 

Lucid  3-0 

Microsoft  Excel 

QuattroPro 

■ 

Quattro  Pro  for  Windows 

1138 
1114 

27  97 
310 


S.71 


394 


5.25 
31.00 


3.99 


BEST 


N/A  "—Not  applicable  The  product  could  not  complete  this  test 


WORST 


BEST 


WORST 


NSERT  COLUMN 


Seconds 

• 

p  : 

9 

ft'  i 

CA-SuperCalc 

InstaCalc 

Lotus  1-2-3  for  DOS.  Release  2  4 

Lotus  1-2-3  for  Windows,  Release  1 . 1 

■i 

Lucid  3-D 

Microsoft  Excel 

QuattroPro 

Quattro  Pro  for  Windows 

if*  v 

i     5  . 

WORST 

14.7J 


PROGRAM  LOAD  FROM  DISK 


Seconds 

0 

4 

8 

12 

16 

CA-SuperCalc 

InstaCalc 

Lotus  1-2  3  for  DOS.  Release  24 

Lotus  1-2-3  for  Windows.  Release  1  1 

lucid  3-D 

Microsoft  Excel 

Quattro  Pro 

Quattro  Pro  for  Windows 

BEST 

WORST 

3.59 
280 
7.76 
10  50 
2.89 
6.98 
12.40 
17.23 


MPORT  COMMA-DELIMITED  ASCII  FILE 


Seconds 

100 

200 

300 

CA-SuperCalc 

H 

InstaCalc 

N/A" 

Lotus  1-2-3  for  DOS.  Release  2.4 

Lotus  1-2-3  for  Windows.  Release  11 

Lucid  3-D 

mm 

Microsoft  Excel 

QuattroPro 

Quattro  Pro  for  Windows 

BEST 

WORST 

\l J  - 
2033 

19.34 

302  25 

35  04 

24,16 


HOW  WE  TESTED 

We  tested  all  the  spreadsheets  in  this  review  on  a  Compaq  Deskpro  386/25e  equipped 
with  a  300MB  hard  disk  and  8MB  of  RAM.  Each  machine  ran  DOS  5.0,  and  for 
the  Windows  spreadsheets.  Microsoft  Windows  31  All  test  files  were  generated 
in  WK1  format  and  imported  into  each  program  Formulas  were  translated  into  the 
syntax  of  the  program  being  tested,  and  the  files  were  saved  in  the  program's  native 
format.  Times  are  reported  in  seconds  elapsed,  and  in  all  cases,  a  shorter  time 
is  better. 

The  File  Load  from  Disk  test  measures  the  time  it  takes  to  load  the  Mathemati- 
cal Recalculation  file  from  disk.  The  File  Save  to  Disk  test  measures  the  time 
it  takes  to  save  the  same  file  to  disk  in  the  program's  native  format.  The  Screen 
Refresh  test  uses  the  Database  Sort  file  to  measure  scrolling  speed  We  time  how 
long  it  takes  each  spreadsheet  product  to  scroll  up  and  down  through  50  screens. 
Both  text  and  graphics  modes  are  tested  where  applicable. 

The  Mathematical  Recalculation  test  measures  the  time  it  takes  a  program 
to  calculate  a  worksheet  containing  1,456  mathematical  operations.  The  test  is  run 
with  and  without  a  math  coprocessor  installed.  The  Financial  Recalculation  test 
calculates  the  net  present  value  and  internal  rate  of  return  for  253  different  ten- 
year  cash  flows.  This  test  is  also  run  with  and  without  a  math  coprocessor.  The 
Program  Load  from  Disk  test  measures  how  long  it  takes  to  load  the  spreadsheet 
program  from  disk. 

The  Database  Sort  test  times  a  two-level  sort  on  a  database  of  10,000  rows 
and  10  columns  The  primary  field  is  sorted  in  ascending  order,  while  the  secondary 
sort  field  is  sorted  in  descending  order  The  Import  Comma-Delimited  ASCII  File 
test  measures  how  long  it  takes  each  program  to  import  a  1 0,000-line  comma- 
delimited  file.  The  Insert  Column  test  measures  the  time  it  takes  to  insert  a  column 
in  our  large  Mathematical  Recalculation  file. 


N/A  "—Not  applicable  The  product  could  not  complete  this  test 
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fify  forms  ato^fc 


IBM  PPS II  Dot  Matrix  Printers. 

A  conventional  paper  path  can  turn  multi-  f  NO* 
part  forms  into  multipart  horror  stories. 
Jams.  Downtime.  Expensive  waste.  f  U"T\^  N 

So  we  created  the 


^  - 


simple,  virtually  straight 
paper  path  of  the  IBM 
Personal  Printer  Series  II 
dot  matrix  printers. 
In  tests  using  six-part 
forms  on  wide-carriage 
printers — the  toughest  pos- 


sible conditions — the  prestigious 
National  Software  Testing 
Laboratories  found  the 
9- wire  PPS  II  to  be  jam 
free.  No  other  machine 


ft 


/ 


tested  even  came  close. 

Along  with  its  no-U-turn 
design,  the  PPS  II  has  front, 
bottom  and  rear  paper  feeds,  j 
simple  front-panel  controls, 
and  tractors  that  switch  from  pull  to  push  in 
seconds,  for  rip-and-run  efficiency.  All  for 


J3f 
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about  the  same  price  as  the  competition. 

The  IBM  PPS  II  is  designed  by 
Lexmark,  developer,  manufacturer 
and  distributor  of  IBM  personal 
printers,  typewriters,  keyboards  and 
related  supplies. 

For  more  on  the  IBM  PPS  II,  call 
1  800  358-5835  (in  Canada, 
1  800  663-7662)  for  your  nearest  dealer. 

Tell  him  you  need  a  printer  you  can 
count  on  when  the  going  gets  thick. 
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IBM  Personal  Printers  by 


Lexm4vrk 

Make  Your  Mark 


IBM  is  a  registered  trademark  of  International  Business  Machines  Corporation  in  the  U.S.  and/or  other  countries,  and  is  used  under  license  ©1992  Lexmark  International,  Inc. 


FLAT 

-O  U  T-l 

RELIABLE  IBM  PPS  I 

I 

are  comparable  to  those  of  1-2-3,  Release 
2jc,  and  Quattro  Pro.  The  graphing  ser- 
vices, however,  are  extraordinary. 
Among  the  unusual  options  in  the  chart- 
ing module  are  polar  charts,  text  charts 
of  up  to  three  columns,  error  bars,  "dual 
charts"  (for  example,  a  pie  chart  in  which 


SUITABILITY  TO  TASK 

CA-SuperCalc 

POOR  FAIR 

GOOD 

EXCEUiNT 

Analysis  and  model  building  £ 

• 

o 

Consolidation  and  linking  f 

• 

• 

Charting                         £  £ 

• 

• 

Worksheet  publishing         f)  0 

o 

o 

Interoperability               9  9 

o 

o 

Applications  development    f)  9 

• 

o 

one  slice  is  further  analyzed  by  an  accom- 
panying pie-bar),  and  both  linear  and 
nonlinear  (quadratic,  cubic,  or  polyno- 
mial) curve  fitting.  CA-SuperCalc's 
charts  can  include  up  to  9,999  data  series, 
and  its  x, y  charts  can  have  more  than  one 
x  series. 

Though  the  program  doesn't  show 
font  choices,  shading,  or  line  drawings 
on-screen,  it  includes  a  graphic-mode 
print  previewer.  Version  5.5  of  the  pro- 
gram ships  with  three  Bitstream  fonts 
(Courier,  Dutch,  and  Swiss)  and  lets  you 
use  up  to  eight  combinations  of  font,  size, 
and  style  per  worksheet.  The  current  ver- 
sion also  adds  print  scaling,  automatic 
scaling  to  fit  a  single  page,  and  a  handy 


FACT  FILE 


C  A-SuperCalc,  Version  5.5 

Computer  Associates  International  Inc., 
One  Computer  Associates  Plaza, 

Islandia,  NY  II 788-7000;  800-225-5224, 
516-342-5224;  fax,  516-342-5329 


List  price:  $149 

Requires:  512K  RAM  (640K  recommended),  5.3MB 
hard  disk  space,  DOS  3.0  or  later. 
In  short  Inexpensive  and  powerful,  CA-SuperCalc  of- 
fers three-dimensional  modeling,  a  wealth  of  charting 
options,  a  comprehensive  auditor,  a  macro  debugger, 
and  many  other  unusual  features.  It  operates  in  text 
mode  only,  however,  and  the  complexity  of  its  com- 
mand tree  makes  it  one  of  the  more  difficult  programs 
to  master. 
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Spreadsheets 

CA-SuperCalc  is  a 
powerhouse,  and  it's 
inexpensive.  If  you  can 
live  with  the  program's 
shortcomings, 
CA-SuperCalcisthe 
value  king  of  spreadsheets. 

provision  for  assigning  names  to  combi- 
nations of  print  settings. 

AUDIT  POWER 

CA-SuperCalc's  auditor  is  unmatched. 
Among  its  selection  options  are  cells  that 
contain  invariant  formulas,  cells  that  re- 
sult in  a  date  or  time  value,  cells  that  ref- 
erence blank  cells,  cells  unreferenced  by 
other  cells,  cells  that  have  entry-level  (lo- 
cal) formats  but  are  blank,  unprotected 
cells,  cells  containing  "output  attributes" 
(shading,  borders,  or  fonts),  and  cells 
containing  printer  control  strings.  You 
can  also  use  CA-SuperCalc's  auditor  to 
ferret  out  named  ranges  whose  defini- 
tions include  cells  beyond  the  active 
worksheet  area,  ranges  that  have  more 
than  one  name,  overlapping  ranges,  and 
other  exotica. 

The  program's  macro  language  is  a  su- 
perset of  1-2-3,  Release  2.0l's.  Macros 
may  be  stored  on  the  worksheet  where 
they  are  used,  on  a  separate  library  sheet, 
or  in  a  separate  ASCII  file.  A  learn  mode 
is  included,  as  is  an  extensive  debugger 
whose  trace  output  can  be  redirected  to 
a  file  or  printer  as  well  as  displayed  on- 
screen. 

SUPER  COMPLEXITY 

CA-SuperCalc,  in  short,  has  thrived  by 
providing  options.  But  ironically,  its 
wealth  of  features  constitute  a  kind  of  lia- 
bility: It  has  perhaps  the  most  complex 
ring-style  menu  system  in  all  of  compu- 
terdom, including  no  fewer  than  32  top- 
level  menu  options,  many  of  which  have 
five  or  more  subordinate  levels.  Even  the 
humble  save  command  comes  with  four 
levels  of  suboptions.  For  the  newcomer, 
CA-SuperCalc's  command  tree  could 


present  a  serious  learning  hurdle,  despite 
the  program's  new  mouse  support  and 
the  continuing  presence  (recent  events 
notwithstanding)  of  a  1-2-3-compatible 
subtree. 

With  its  unusual  feature  set  and  heavy 
user  interface,  CA-SuperCalc  is  a  real 
maverick.  But  it's  a  powerhouse,  never- 
theless, and  it's  inexpensive.  For  those 
who  can  live  without  on-screen  graphics 
and  don't  mind  spending  time  with  the 
manual,  CA-SuperCalc  is  the  value  king 
of  spreadsheets. 

FormalSoft 

InstaCalc 

InstaCalc,  Version  4.0,  from  FormalSoft, 
is  a  small-scale  spreadsheet  aimed  at 
three  kinds  of  users:  those  who  are  partic- 
ularly price-sensitive,  those  who  need 
easy  cut-and-paste  with  other  DOS  appli- 
cations, and  those  who  want  to  be  able 
to  import  data  files  from  Quicken  5.0  or 
Quicken  for  Windows. 

At  $49,  InstaCalc  is  the  least  expen- 
sive spreadsheet  on  our  review  list.  Its  list 
price  is  half  of  Lucid  3-D's  and  a  third 
of  CA-SuperCalc's.  Like  Lucid  3-D,  the 
program  can  be  operated  either  as  a  DOS 
standalone  or  as  a 
TSR.  If  you  choose 
the  latter  mode,  you 
get  the  convenience 
of  fast  context 
switching  (press  the 
configurable  hotkey 
combination  and 
you're  instantly  in 
InstaCalc)  plus  the  ability  to  cut  blocks 
of  cells  from  the  spreadsheet  and  paste 
them  into  your  foreground  application — 
or  vice  versa. 

A  crucial  difference  between  Insta- 
Calc and  Lucid  3-D' is  that  InstaCalc,  in 
TSR  mode,  swaps  most  of  itself  to  disk 
or  extended  or  expanded  memory  when 
you  switch  away  from  it.  If  you  have  a 
286-based  PC  or  better  and  you've  in- 
stalled an  extended  memory  manager 
(such  as  Microsoft's  HIMEM.SYS),  the 
swap-out  is  instantaneous.  If  you  don't 
have  extended  memory,  you'll  experi- 
ence a  short  delay  while  InstaCalc  saves 
itself  on  your  hard  disk.  But  either  way, 
your  available  conventional  memory  is 
reduced  by  only  about  11K  while  you're 
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Project 
Scheduler  5 

Multi-platform  flexibility. 
Multi-project  management  power. 
Unheard-of  simplicity. 


As  a  project  manager, 
you  know  the  problems 
of  managing  and  coordi- 
nating several  projects 
at  once:  tight  schedules, 
limited  resources,  differ- 
ent computing  platforms. 

What's  the  solution? 
Award-winning  Project 
Scheduler  5.  Fast,  inform- 
ative, and  fun,  Project 
Scheduler  5  is  known 
around  the  world  for  its 
powerful  yet  simple 
graphical  interface  -  and 
its  unmatched  ability  to 
make  multi-project  man- 
agement easier  and  more 
efficient  than  you  ever 
thought  possible. 


DOS,  Macintosh,  and 
OS/2  compatible. 

Unlike  Microsoft,  we 
recognize  that  today's 
businesses  operate  in  a 
multi-platform  computing 
environment.  That's  why 
Project  Scheduler  5  is  the 
only  project  management 
software  available  in  DOS, 
Macintosh,  and  OS/2 
versions  for  seamless 
multi-project  manage- 
ment throughout  your 
organization. 

Multi-project 
management  with  ease. 

With  Project  Scheduler  5 
you  can  track  resources 
and  status  across  multiple 
projects.  Integrate  mul- 
tiple projects  into  groups 
and  establish  dependen- 
cies that  cross  project 
boundaries.  Automatically 
calculate  validated  group 


schedules  using  error-free, 
cross-project  critical  path 
analysis.  And  automati- 
cally update  individual 
projects  to  accommodate 
schedule  commitments 
and  changes  made  at  the 
group  level. 

A  professional  product. 
Backed  by  professional 
support. 

When  you  have  a  ques- 
tion, we'll  get  you  the 
answer  fast  -  without 
making  you  waste  your 
time  waiting  in  an  elec- 
tronic queue.  Our  support 
program  even  provides 
direct  access  to  Project 
Scheduler  5's  designers. 
And  we  offer  the  most 
comprehensive  training 
and  consulting  program 
in  the  industry. 


The  ideal  corporate 
solution. 

Whether  you're  managing 
multiple  projects  in  a 
Fortune  500  corporation, 
or  a  single  project  in  a 
small  business,  Project 
Scheduler  5  is  the  fast, 
easy,  and  elegant  way 
to  make  everything 
come  together-on  time, 
every  time. 

For  more  information, 
call  or  write: 

415/570-7700 

393  Vintage  Park  Drive 
Suite  140 

Foster  City,  CA  94404 
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TheirWord. 

Micmsoft  Word  2.0  Mail  Merge 


Microsoft  Word  CAMP.DOC 


Want  to  mail-merge 
documents  using 

Word?  Then  be 
prepared  to  spend 

an  afternoon 

reading  the 
manual.  Wordgives 

you  this  nice 
diagram,  but  what 
do  you  do  first? 


Ujiblfil  1 A  11=15=1*1*1  iraiu  b|<« 

J*  [ 

_)  u_ 

m\m\ 

jNoimal 

♦  |  [limes  New  Roman  ||*|  |l1      |  ♦]  [  B  |  /  |  U  |  | 

■i-iititiji 

313 

t  -  b 

1.   ......   10.   ......   |l.   ......   |2     .   .   ,  . 

.  13. 

— ^fl 

> 

T 


a   File    f  ilit    View    Jnsert    Format    Tools     Table     Window  Help 


Print  Merge  Setup 


Allach  Data  File 


Attach  Header  File 
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Cancel 
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they  will  enjoy 

its  (tents  and 
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Data  files  in  Word  are  set  up  in  tables. 

which  (hopefully)  look  something 
like  this.  Not  a  very  useful  way  to  look 

at  data  And  your  field  names  can 
only  be  one  word  U/ng! 


Want  to  add,  delete,  or  rearrange 
the  order  of  the  information  in  your 
data  file?  Wilh  Word,  it's  cut  and  paste, 
cut  and  paste,  cut  and  paste. 
A  pretty  wordy  exercise. 


What's  your  merged ! 
document  going  to 
look  like?  With 
Word,  you  never 
know  until  you 
print.  Maybe  your 
field  names  are  in 
the  wrung  place? 
Words  just  cant 
/■  v  you'll 

feel  when  that 
happens. 


0199:!  Lotus  Deve  loument  Corporation  All  rights  reserspd  Lotus  and  Ami  Pro  are  mastered  trademarks  and  Smart  Merge  and  Smartlcons  are  trademarks  of  Lotus  i 
with  an)  other  offer  Please  nave  >rair  credit  rard  and  current  word  processor  read)  nrhen  you  call  In  Canada,  rail  I-HOO-GO-LOTIS.  ( Note  Microsoft  Word  screens  I 
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Lotus  Ami  Pro  3D  Mail  Merge 


Ami  Pro  -  [F  LYWINGS.SAM| 


Pie    Edit    View    lext    glyle    Page    Frame    Tools    Window  Help  
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Mercury  Sports/Camp  Fly  Wings 


r 


uj/w/      see  is 
exactly  what  you 
get  Your  mail- 
merged  document 
is  right  there  on 
screen  with  no 

surprises. 
Now  isn't  that 
why  you  buy  a 
Windows  word 
processor  in  the 

first  place? 


Welcome  to  Merge 


Welcome  to  Merge! 


Thefe  are  3  steps  lo  perform  a  merge. 
You  are  on  step  one. 


<§>  Select,  create  or  edit  a  data  file 
(List  of  names,  addresses,  etc.) 

O  Create  or  edit  a  merge  document 
(Letter,  form,  labels,  etc  ) 


nd  Apollo,  to  attend  Camp 
e;  they  will  enjoy 


Ami  Pro  has  a  simple 
Merge  dialog  box 
that  guides  you 
step-by-step  through 
the  mail-merge 
process  right 
onscreen. 


To  enroll  Diana  and  Apollo  for  the  four-week  program,  pleas 
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The  built-in  mail-merge  database 
lets  you  create  address  records  that  look 
. . .  well,  like  actual  file  cards.  And 
view  them  one  at  a  time.  This  may 
be  the  only  database  program 
you'll  ever  need. 


There's  no  question  about  it.  New 
Lotus  Ami  Pro'  3.0  is  not  only  technically 
superior  to  Microsoft*  Word.  It's  also  far 
simpler  to  learn  and  use. 

Take  Ami  Pro  SmartMerge™  capabil- 
ities, for  example.  In  easy-to-follow  steps, 
Ami  Pro  guides  you  to  effortlessly  merged 
documents  -  even  if  it's  your  very  first  time. 
And  only  Ami  Pro  lets  you  preview  and  edit 
your  merged  document  before  you  print 
You  can  even  choose  to  merge  and  print 


several  smaller  documents  (such  as  busi- 
ness cards  or  invitations)  onto  a  single  page. 
Or  create  a  data  file  "link"  from  another 
application  altogether. 

Ami  Pro  is  the  only  word  processor 
designed  from  the  ground  up  for  Windows.™ 
And  only  Ami  Pro  3.0  offers  you  unique  fea- 
tures like  a  Style  Sheet  Viewer  that  lets  you 
preview  your  Style  Sheets  before  selecting. 
One-click  Smartlcon™  commands.  A  Clean 
Screen  command  that  maximizes  your 


Adding,  deleting,  editing,  or  rearranging  mail-merge 
"cards"  with  Ami  Pro  is  simple  and  direct  To  make 
things  even  easier,  the  "Insert  Field"  box  naturally 
stays  open  until  youre  done  entering  new  fields. 


workspace.  Context-sensitive  Help  attached 
to  each  dialog  box.  And  a  QuickStart  tutor- 
ial to  get  you  up  and  running  in  no  time. 

So  don't  take  their  word  for  it.  Or 
even  ours.  You  be  the  judge.  Order  your 
free  working  model  of  Ami  Pro  3.0  today 
by  calling  1-800-8723387,  ext.  6962. 
Or  better  still,  upgrade  from  your  current 
word  processor*  for  just  $129  and  take 
advantage  of  free  24 -hour  support  along 
with  a  60-day  money-back  guarantee. 


Lotus 


AmiPro  3jOWord  Processor  forWindows 
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Spreadsheets 
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InstaCalc  is  the  only  spreadsheet  program  that 
directly  Imports  data  from  Quicken. 


at  work  in  another  program.  This  small 
footprint  makes  InstaCalc  more  service- 
able than  Lucid  3-D  as  a  standby  calcu- 
lator. 

On  the  other  hand,  InstaCalc  can  dis- 
play only  one  spreadsheet  file  at  a  time. 
Worksheets  may  be  linked  by  means  of 


formulas,  but  you 
don't  get  the  benefit 
of  seeing  two  or 
more  contexts  at 
once.  Lucid  3-D  is 
stronger  in  this  de- 
partment, allowing 
you  to  keep  as  many 
as  nine  files  in  mem- 
ory at  once. 

InstaCalc's  TSR 
mode  requires 
worksheet  data  to 
be  stored  in  conven- 
tional memory  (un- 
like Lucid  3-D's, 
which  supports  ex- 
panded memory).  You  can  allocate  as 
much  or  as  little  memory  as  you  please 
to  your  worksheets  using  a  command-line 
switch  (the  default  workspace  is  40K). 
But  if  you  need  EMS,  you  have  to  run 
InstaCalc  as  a  standalone. 

InstaCalc  also  offers  a  shallower 
grid— 4,096  rows  to  Lucid  3-D's  9,999. 
For  most  users,  this  difference  will  be  ir- 
relevant. But  if  you  need  to  manage  very 


large  lists,  the  relative  shallowness  of 
InstaCalc's  grid  could  become  an  issue. 
On  the  other  hand.  Lucid  3-D  includes 
a  full  set  of  database  querying  com- 
mands, including  the  ability  to  query  ex- 
ternal dBASE  tables,  as  well  as  a  com- 
mand for  performing  distribution 
analysis. 

INSTA-I  MPROVEMENT 

Version  4.0,  introduced  just  as  this  issue 
was  going  to  press,  improves  InstaCalc  in 
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InstaCalc,  Version  4.0 

FormalSoft,  P.O.  Box  1913,  Sandy,  UT 
84091;  800-962-71 18, 801-565-0971 


List  price:  $49. 

Requires:  640K  RAM.  DOS  2.1  or  later. 
In  short  InstaCalc  is  an  inexpensive,  small-scale 
spreadsheet  package  that  can  operate  as  a  TSR.  The 
newest  version  offers  much  better  graphing  than  previ- 
ous versions  and  can  import  data  files  from  Quicken. 
on  reader  service  card 


The  quickest  way 
between  two  points  used  to  be 

a  straight  line. 
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two  areas.  The  program  now  includes  its 
own  graph  module  (earlier  versions  had 
only  rudimentary  graphics)  supporting 
more  graph  types  and  including  better 
printer  support  and  more  fonts.  InstaCalc 
also  imports  Quicken  data  files  (from 
both  DOS  and  Microsoft  Windows  ver- 
sions). » 

THE  QUICKEN  CONNECTION 

The  Quicken  import  routine,  like  the 
dBASE  routine  found  in  Version  3.0,  lets 
you  filter  incoming  records  in  a  variety 
of  ways.  You  can  bring  in  just  your  Visa 
account  data,  for  example,  and  refine  it 
further  to  include  specific  categories  such 
as  type  of  expense,  payee,  or  amount. 
InstaCalc  automatically  parses  the  infor- 
mation into  rows  and  columns,  allowing 
you  to  analyze,  graph,  or  print. 

FormalSoft  had  to  reverse-engineer 
Intuit's  file  format,  which  is  probably  why 
InstaCalc  is  the  only  spreadsheet  pro- 
gram offering  this  import  option. 
Whether  InstaCalc  will  be  able  to  support 
future  versions  of  Quicken  remains  to  be 
seen. 


Spreadsheets 

If  what  you  need  is 
a  simple  spreadsheet 
that  can  operate  in 
memory  alongside 
your  word  processor, 
InstaCalc  is  definitely 
worth  a  look. 

Graph  types  that  come  with  the  pro- 
gram now  include  three-dimensional 
bars,  lines,  and  areas,  and  users  can  size 
and  position  charts  on  the  printed  page. 
(Version  3.0  was  limited  to  dumping  the 
graph  screen  to  the  printer.)  Titles  and 
floating  text  can  be  set  in  any  of  five  dif- 
ferent fonts,  in  point  sizes  ranging  from 
4  to  80.  A  mini-annotator  lets  you  add 
lines  and  text  to  any  part  of  the  graph, 
and  the  chart  itself  can  now  be  exported 


to  any  of  the  following  formats:  .BMP, 
CGM,  GEM  Paint,  HPGL,  .PCX,  Post- 
Script, TIFF,  and  .WPG. 

No  one  should  mistake  InstaCalc  for 
a  full-powered  spreadsheet.  The  program 
has  no  regression  capability,  no  publish- 
ing features,  no  "what-if"  tables,  and 
only  a  few  of  the  model-building  conven- 
iences that  have  become  standard  equip- 
ment in  the  market-leading  products.  But 
if  what  you  need  is  a  simple  spreadsheet 
that  can  operate  in  memory  alongside 
your  word  processor,  InstaCalc  is  defi- 
nitely worth  a  look. 
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InstaCalc 
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GOOD 

EXCELLENT 

Analysis  and  model  building  Q 

o 

o 

o 

Consolidation  and  linking  £ 

• 

o 

o 

Charting  £ 
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o 

o 

Worksheet  publishing  Q 

o 

o 

o 

Interoperability  0 
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o 

o 

Applications  development  £ 

• 

• 
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Now  it's  Parallel  Tasking: 


Introducing  EtherLink*  III,  with  Parallel  Tasking,  the 
fastest,  most  advanced  adapter  family  available. 

EtherLink  III  is  25  percent  faster  than  the  leading 
adapter  today.  Its  Parallel  Tasking  design  uses  pipelining 
to  push  communication  between  PC  and  network  to  the 
limit.  It's  so  unique  it's  even  patent-pending. 

The  result:  a  16-bit  adapter  family  that  lets  you  take 
full  advantage  of  your  ISA  and  EISA  machines. 

Yet  EtherLink  III  is  so  easy  to  install,  all  you  type  is 
one  command.  The  adapter  does  the  rest,  configuring 


itself  automatically.  And  it  comes  with  network  manage- 
ment capabilities  and  supports  all  major  media  types.  Yet 
for  all  this,  the  EtherLink  III  family  is  so  reliable  that 
should  one  ever  fail,  3Com  will  replace  it  free  of  charge. 

To  learn  more  about  this  remarkable  adapter  and 
its  surprisingly  low  price,  call 
l-800-NET-3Com.  Or  see  your 
nearest  3Com  reseller.  You'll 
find  an  adapter  technology  that's 
faster  than  all  the  others. 


©  1992  3Com  Corp.  (408)  7*4-5000  3Com.  EtherLink.  and  Parallel  Tasking  are  trademarks  of  3Com  Corp. 
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Gaze  into  our  windows  and  you'll  see  our  high- 


resolution  15"  MultiSync*  4FG'M  and  17" 


MultiSync  5FG  monitors*  offer  you  spectacu- 


Move  up  to  bigger, 
brighter  windows. 


lar  views.  These  monitors 


are  ideal  for  display  of 


windowing  environments 


because  they  both  feature  a 


MultiSync  SFG 


□ 


large  active  display  area 


with  FullScan'u  capability 


for  bright,  sharp,  flicker- 


free  edge-to-edge  images. 


Both  are  compatible  with 


MS-DOS  based  systems 


and  the  Macintosh*  II  and 


Quadra  "  family  systems. 


And  now  if  you  buy 


a  MultiSync  4FG  or  5FG 


by  December  31,  1992,  we'll  give  you 


a  MultiSync  monitor  lens.  Free.  ($79  value 


for  the  4FG/S119  value  for  the  5FG.)  The 


MuHiSync  5fG  monitor  MultiSync  4FG  morw»o»  MocLK*'  Mogo/me 


MultiSync  rs  a  registered  trademark  and  FG.  FastFacts  and  FullScan  are  trademarks  ol  NEC  Technologies,  Inc  All  other  trademarks  are  the  property  of  their  respechve  owners  ©  1992  NEC  Technologtes,  Inc 
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monitor  lens  provides  the  perfect  balance 


of  contrast  and  brightness  for  use  in  poor 


ambient  lighting  conditions  such  as  near  win- 


dows and  under  bright 


fluorescent  lighting.  It  fea- 


tures high-quality  OCLI 


HEA®  glass,  it  integrates 


And  get  a  free 
window  shade. 


perfectly  with  our  cabinet  design,  and  its 


anti-static  coating  prevents  dust  attraction 


So  pull  the  plug  on  your  old  monitor 


and  upgrade  to  an  NEC 


MultiSync  FG.  Once 


you  look  into  our  win- 


dows, you'll  want  to 


toss  your  old  monitor 


out  the  window.  For 


more  information  call: 


1-800-NEC-INFO.  On  Canada:  1-800-343-4418.) 


For  promotional  details  via  fax  call:  NEC 


FastFacts™  1-800-366-0476.  Request  #  7777. 


Because  ^  is  the  way  you  want  to  go. 


•15-  and  IT  CRTs  yield  13  8-  and  J5  6"  active  display  areas 
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►summary    of  features 


Spreadsheets 


Products  listed  in  alphabetical  order 

■  =  YES     D  =  N0 

CA  SuperCalc 

InstaCalc 

Lotus  1-2-3 
for  DOS. 
Release  2.4 

Lotus  1-2-3 
for  Windows, 
Release  1.1 
(with  Smart  Pak) 

Lucid  3-D 

Microsoft 
Excel 

List  price 

$149.00 

$49.00 

$495.00 

$495.00 

$99  95 

$495.00 

Operating  Environment 

LAN  version  available 

■ 

□ 

■ 

■ 

□ 

■ 

OS/2  version  available 

□ 

□ 

■ 

■ 

□ 

□ 

Macintosh  version  available 

□ 

□ 

■ 

■ 

□ 

■ 

UsesLIM  EMS  4.0 

■ 

■ 

■ 

□ 

■ 

□ 

Uses  extended  memory 

□ 

□ 

□ 

■ 

□ 

■ 

Uses  disk-based  virtual  memory 

□ 

□ 

C 

■ 

□ 

■ 

Uses  Microsoft  Windows 

□ 

□ 

□ 

■ 

□ 

■ 

Supports  Object  Linking  and  Embedding  as 
client/as  server 

N/A 

N/A 

N/A 

□  □ 

N/A 

■  ■ 

Capacity 

Worksheet  grid  dimensions 
(rows  x  columns  x  pages) 

9.999  x  255  x  255 

4,096  x  256x1 

8.192x256x1 

8.192  x  256  x  256 

9.999  x  254x1 

16.384  x  256x1 

Maximum  number  of  open  files 

255 

1 

1 

256 

9 

Unlimited 

Hardware  Support 

Supports  math  coprocessor 

■ 

□ 

■ 

■ 

■ 

■ 

Supports  mouse 

■ 

■ 

■ 

■ 

■ 

■ 

Import/Export 

DB 

□  □ 

□  □ 

□  □ 

■  ■ 

□  □ 

□  □ 

DBF 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

DIF 

□  □ 

■  ■ 

SLK 

□  □ 

□  □ 

■  ■ 

■  ■ 

□  □ 

■  ■ 

WB1 

□  □ 

□  □ 

□  □ 

□  C 

□  □ 

□  □ 

WKS 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

WK1 

■  ■ 

■  ■ 

WK3 

□  □ 

□  □ 

□  □ 

■  ■ 

□  □ 

■  ■ 

.WQ1 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

WR1 

□  □ 

■  □ 

■  □ 

□  □ 

■  □ 

XLS  3.x 

□  □ 

□  □ 

□  □ 

■  □ 

□  □ 

■  ■ 

.XLS  4.0 

□  □ 

□  C 

□  □ 

□  □ 

□  □ 

■  ■■ 

— 

Text-File  Support 

Imports/exports  tab-delimited  files 

□  □ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

Imports/exports  comma-delimited  files 

■  ■ 

■  □ 

■  ■ 

■  ■ 

User-defined  delimiter 

□ 

□ 

■ 

■ 

□ 

■ 

Analytic  Features 

Total  number  of  functions: 

Math  and  trigonometric 

20 

26 

17 

17 

17 

64 

Date  and  time 

18 

13 

11 

13 

9 

19 

Statistical 

12 

9 

7 

10 

8 

70 

Financial 

18 

12 

11 

12 

12 

50 

Database  statistical 

9 

None 

7 

11 

None 

16 

String 

17 

17 

19 

18 

3 

21 

Logic 

18 

6 

9 

10 

11 

19 

Total  number  of  other  built-in  worksheet  functions 

36 

18 

12 

12 

11 

56 

User  can  create  custom  functions 

■ 

□ 

□ 

□ 

■ 

■ 

Add-in  function  libraries 

■ 

□ 

■ 

■ 

□ 

□ 

Sensitivity  tables 

■ 

□ 

■ 

■ 

□ 

■ 

N/A— Not  applicable  The  product  does  not  have  this  feature 
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Quattro  Pro 

Quattro  Pro 
for  Windows 

$495.00 

$495.00 

■ 

■ 

□ 

□ 

□ 

□ 

■ 

□ 

□ 

■ 

□ 

■ 

□ 

■ 

N/A 

■  □ 

8,192  x  256x1 

8.192  x  256  x  256 

32 

Unlimited 

■ 

■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

□  □ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  ■ 

□  □ 

■  ■ 

□  □ 

■  □ 

□  □ 

■  ■ 

■  □ 

■  ■ 

□ 

□ 

24 

22 

12 

1? 

9 

9 

18 

18 

9 

9 

18 

17 

12 

10 

15 

19 

□ 

■ 

■ 

■ 

■ 

■ 

CONTINUES 

COVER  STORY 
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Lotus  Development  Corp. 

Lotus  1-2-3  for  DOS,  Release  2.4 

Running  Lotus  Development  Corp.'s  Lo- 
tus 1-2-3  for  DOS.  Release  2.4,  is  a  bit 
like  driving  a  Packard  with  a  moon  roof, 
a  12-speaker  stereo,  air  bags,  and  a  real- 
time global-positioning  system.  This  lean 
and  muscular  classic  has  been  festooned 
with  user  comforts  and  conveniences,  but 
it's  still  kind  of  an  old  car. 

In  the  seven  years  since  1-2-3.  Release 
2.01,  shipped.  Lotus  has  pursued  a 
singularly  successful 
upgrade  strategy: 
Make  very  little 
changes  to  the 
spreadsheet's  core, 
but  encourage  third 
parties  to  develop 
add-ins  and  bundle 
any  add-ins  that 
seem  essential  for  parity  with  the  compe- 
tition. Each  update  since  2.01  has  brought 
important  new  snap-in  functionality  but 
relatively  modest  enhancements  to 
123.EXE. 

The  $495  Release  2.4.  the  latest  in  the 
2.x  series,  comes  with  seven  add-ins:  an 
auditor,  a  "backsolver"  (a  goal-seeking 
command),  an  icon  palette,  a  macro- 
library  manager,  a  tutorial,  a  file  viewer, 
and  the  powerful  publishing  application 
Wysiwyg.  Just  the  backsolver  and  the 
icon  palette  (which  provides  a  user- 
customizable  set  of  mouse  shortcuts  for 
common  commands,  much  like  the 
Smartlcon  palette 


features,  you  can  simply  detach  Wysiwyg. 
If  icons  aren't  your  style,  just  unload 
ICONS.ADN.  If  you  need  to  do  special- 
ized bond  calculations  or  Monte  Carlo 
forecasting,  you  can  buy  third-party  add- 
ins  for  those  tasks.  (Lotus  publishes  a  di- 
rectory of  third-party  products.  For  infor- 
mation, call  Lotus  Selects  at  800-635- 
6887.) 


|       SUITABILITY  TO  TASK  1 

Lotus  1-2-3  for  DOS, 
Release  2.4 

POOR 

FAIR  6000 

Excaian 

Analysis  and  model  building  0 

•  o 

o 

Consolidation  and  linking  f) 

•  o 

o 

Charting  Q 

o  o 

o 

Worksheet  publishing  Q 

•  • 

• 

Interoperability  £ 

o  o 

o 

Applications  development  0 

•  • 

0 

LOTUS  STYLE 

One  drawback  to  Lotus's  approach  is  that 
add-ins  add  complexity.  The  1-2-3  user 
who  wants  publishing  prowess  compara- 
ble to  Quattro  Pro's  needs  to  operate  two 
entirely  separate  menu  systems,  one  for 
1-2-3  (accessed  by  the  Slash  key)  and  an- 
other for  Wysiwyg  (accessed  by  the  Co- 
lon key).  Both  systems  have  Print  and 
Graph  menus,  and  in  both  cases  these 
branches  have  submenus  extending  five 
levels  below  the  main  limb.  Lotus  did  add 
optional  dialog  boxes  to  Release  2.3, 
helping  the  user  cope  with  the  depth  of 
l-2-3's  menus.  But  the  functional  overlap 
between  1-2-3  and  Wysiwyg  remains. 


Lotus  Magellan  Uiewer 


Press    •    to  spec  if g  cell  or  range  to  link 


LIST 


in  Lotus  1-2-3  for 
Windows  and  other 
Lotus  products)  are 
new:  the  rest  of  the 
add-in  suite  was  al- 
ready standard  in 
Release  2.3.  The 
only  other  change 
in  this  update  is  a  fix 
for  Release  2.3's  in- 
ability to  print  in 
landscape  mode  on 
dot  matrix  printers. 

The  beauty  of 
l-2-3's  add-in  strat- 
egy is  that  users  can 
tailor  the  product 
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STATEMENT  1998:  Becknesser  Editorial  Serulci 
Ql  02  03 

Sales       $21,888.88    $26,688.88  $22,108.88 


I 


1.288.88 
3.158.88 
1. 488.88 
1,688.88 
7.358.88 


5.328.88 
3.998.88 
1 .488.8B 
2.128.88 
9.318.8B 


1.488  88 

3.368.88 
1.618.88 
1.792. 88 
7.848.88 


Tot  Op  Exp  17,788.88 


n 

Help 


Z  of  33  I    BECKHESS.MKI  6-11-98      3:B8p  Z  ."KO  Bi)tes 


to  their  particular 


needs.  If  you  don't  require  publishing 


Lotus  1-2-3  for  DOS,  Release  2.4  s  Hie  Viewer  add- 
In  lets  you  browse  tiles  on-dlsk. 
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►summary    of  features 

Products  listed  in  alphabetical  order 
■  =  YES     D  =  N0 

CA-SuperCalc 

InstaCalc 

Lotus  1-2-3 
for  DOS. 
Release  2.4 

Lotus  1-2-3 
for  Windows, 
Release  1.1 
(with  SmartPak) 

Lucid  3-D 

Microsoft 
Excel 

Analytic  Features  (continued) 

Matrix  manipulation 

■ 

■ 

■ 

■ 

□ 

■ 

Linear  regression 

■ 

□ 

■ 

■ 

□ 

■ 

Curve  fitting 

■ 

] 

□ 

■ 

: 

■ 

Goal  seeker 

■ 

■ 

■ 

■ 

□ 

■ 

Linear/nonlinear  optimizer 

□  □ 

□  □ 

■  ■ 

□□ 

Auditing  Features 

Text  annotations  in  formulas/as  attached  notes 

□  □ 

□  □ 

■  □ 

□■ 

□  ■ 

Text  annotations  via  drawing-layer  text  boxes 

□ 

□ 

■ 

□ 

□ 

■ 

Sound  annotations 

□ 

□ 

□ 

□ 

□ 

■ 

User  can  select  and  display  formula  antecedents 
and  consequents 

■ 

■ 

■ 

□ 

■ 

■ 

User  can  trace  through  all  elements  of 
circular-reference  chain 

■ 

□ 

■ 

□ 

□ 

□ 

Map  mode 

■ 

■ 

□ 

□ 

□ 

□ 

Recalculation  Abilities 

Natural 

■ 

■ 

■ 

■ 

■ 

Intelligent 

■ 

□ 

■ 

■ 

■ 

Manual 

■ 

■ 

■ 

■ 

■ 

Background  automatic 

■ 

□ 

■ 

□ 

Automatic  for  active  worksheet  only 

■ 

■ 

□ 

□ 

□ 

Database  Features 

Search-and-replace 

■ 

■ 

■ 

■ 

■ 

Sorts  by  row/column 

■  ■ 

■  ■ 

■  □ 

■  □ 

■■ 

Maximum  number  of  sort  keys 

3 

9 

2 

255 

2 

Joins  two  database  tables 

■ 

□ 

□ 

■ 

□ 

Queries  external  database  files 

□ 

■ 

□ 

■ 

□ 

Includes  database  entry  screen 

■ 

■ 

l  i 

□ 

□ 

User  can  develop  custom  data-entry  screen 

■ 

■ 

■ 

■ 

□ 

Crosstab  generation  command 

■ 

□ 

□ 

■ 

□ 

Frequency  analysis  commands  and  functions 

■ 

■ 

■ 

■ 

□ 

Formatting  and  Publishing 

Text  display  mode 

■ 

■ 

■ 

□ 

■ 

Graphics  display  mode 

■ 

■ 

□ 

User  can  create  named  styles 

□ 

□ 

■ 

■ 

□ 

User-definable  numeric  formats 

■ 

□ 

□ 

□ 

■ 

Fractional  formats 

□ 

□ 

□ 

■ 

□ 

Displays  negatives  in  parentheses 

■ 

■ 

■ 

■ 

■ 

Value-dependent  color  settings 

■ 

■ 

1 

■ 

□ 

Aligns  currency  symbols  and  parentheses 

■ 

□ 

□ 

] 

□ 

User  can  customize  currency  symbols 

■ 

■ 

m 

■ 

■ 

Numbers  can  be  centered  or  left-aligned 

■ 

□ 

■ 

■ 

□ 

Displays  formula  text 

■ 

■ 

■ 

■ 

■ 

Formatting  cell  by  cell/sheetwide 

□  ■ 

■  □ 

■  □ 

■ 

Centered  text  across  multiple  columns 

■ 

□ 

■ 

■ 

□ 

Multiline  labels 

■ 

□ 

■ 

■ 

□ 

Vertically  oriented  text  in  labels 

■ 

c 

u 

■ 

□ 

Maximum  number  of  fonts  per  worksheet 

8 

1 

8 

8 

1 

255 
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Quattro  Pro 

Quattro  Pro 
for  Windows 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

■ 

■  ■ 

■  ■ 

■  Z 

■  □ 

n 

G 

□ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

■ 

■■ 

■  □ 

5 

5 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

□ 

■ 

L 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■  □ 

■  I  J 

□ 

□ 

□ 

□ 

□ 

□ 

Unlimited 

Unlimited 

COVER  STORY 

Spreadsheets 

A  more  serious  problem,  however,  is 
that  the  core  product  is  beginning  to  show 
its  age.  1-2-3,  Release  2.4's  graphing  ser- 
vices, for  example,  are  primitive  com- 
pared with  those  of  CA-SuperCalc, 
Microsoft  Excel,  Lotus's  own  1-2-3  for 
Windows,  and  Quattro  Pro.  The  graphs 
have  a  crude  appearance,  and  options 
that  are  commonplace  in  other  prod- 
ucts— logarithmic  scaling  and  three-axis 
three-dimensionality,  for  example — are 
absent  here.  Wysiwyg  addresses  the  ap- 
pearance issue  and  allows  graphs  to  be 
displayed  and  printed  alongside  work- 
sheet data,  but  it  doesn't  add  charting  ca- 
pability, as  such. 

Release  2.4,  moreover,  is  one  of  only 
two  products  in  our  review  set  that  allow 
the  user  to  work  with  only  one  file  at  a 
time.  (The  other  one-file  product  is  the 
$49  InstaCalc  4.0.)  Only  the  most  rudi- 
mentary of  file-linking  formulas  is  al- 
lowed, and  the  file  viewer  add-in  only 
partly  alleviates  the  pain.  (The  file  viewer 
lets  you  open  a  second  worksheet  in  read- 
only mode.  You  can  reference  external 
cells  by  pointing  to  them  in  the  view  win- 
dow, but  you  can't  work  in  two  contexts 
at  the  same  time.) 

Nevertheless,  the  classic  engine  hums 
right  along.  And  for  the  bulk  of  what  peo- 
ple do  with  spreadsheet  programs,  it 
hums  most  admirably.  Recalculation 
times  are  among  the  best,  the  screen  re- 
sponse is  immediate  and  smooth,  and  the 
tight  machine  code  used  for  sorting,  dis- 
tribution analysis,  and  regression  analysis 
produces  gratifyingly  instantaneous  re- 
sults. 

Lotus  will  probably  keep  the  2.x  series 


CONTINUES 


FACT  FILE 


Lotus  1-2-3  for  DOS, 
Release  2.4 

Lotus  Development  Corp.,  55  Cambridge 
Pkwy.,  Cambridge,  MA  02142;  800-343- 
5414, 61 7-577-8500;  fax,  617-253-9150 


List  price:  $495 

Requires:  512K  RAM,  DOS  2.1  or  later.  5MB  hard  disk 
space  recommended 

In  short  Lotus  Development  Corp.'s  speedy  spread- 
sheet is  looking  more  and  more  like  the  no-frills  selec- 
tion these  days.  But  it's  still  a  great  machine  for  every- 
day spreadsheet  work. 

<^§y4M^  ON  READER  SERVICE  CAHO 


alive  for  as  long  as  people  run  DOS.  The 
millions  of  users  who  need  to  do  basic 
spreadsheet  work  quickly  and  easily  will 
be  well  if  not  lavishly  served. 

Lotus  Development  Corp. 

Lotus  1-2-3  for  Windows, 
Release  1.1 

If  Lotus  1-2-3  compatibility  is  your  num- 
ber-one desideratum  in  a  Microsoft  Win- 
dows spreadsheet,  your  number-one 
choice  should  be  Lotus  Development 
Corp.'s  Lotus  1-2-3  for  Windows.  The 
$495  1-2-3  for  Windows,  currently  in  Re- 
lease 1.1,  offers  a  seamless  transition 
from  the  DOS  versions  of  1-2-3  into  Win- 
dows. It  faithfully  replicates  the  feature 
set  of  1-2-3,  Release  3.1  (with  the  excep- 
tion of  Release  3.1's  auditor  add-in),  re- 
quires trivial  changes  at  most  (usually 
none  at  all)  to  Release  2jc  and  Release 
3.jc  macros,  and  offers  users  a  choice  be- 
tween Windows-style  pull-down  menus 
and  a  "classic  menu"  box.  Within  the  lat- 
ter, the  Slash  and  Colon  keys  bring  up 
familiar  Release  3jc 
and  Wysiwyg  menu 
trees. 

1-2-3  for  Win- 
dows' other  major 
asset  is  its  three- 
dimensional  work- 
sheet structure.  Ex- 
actly like  Release 
3.1,  1-2-3  for  Windows  lets  you  stack  as 
many  as  256  row-and-column  grids  in  a 
worksheet  file.  Formulas,  chart  series, 
and  names  can  all  be  applied  to  ranges 
that  cross  pages  as  easily  as  to  ranges 
within  a  single  page.  Three-dimensional- 
ity simplifies  consolidation  (when  subsid- 
iary sheets  are  identically  organized),  fa- 
cilitates cross-sectional  analysis  (allowing 
you,  for  example,  to  plot  a  common  line 
item  over  each  of  many  time  periods), 
and  offers  a  convenient  way  to  segregate 
functionally  distinct  modeling  areas. 

WINDOW  PAIN 

I  n  the  year  since  1  -2-3  for  Windows  made 
its  shaky  debut,  Lotus  has  given  users  no 
fewer  than  three  free  upgrades.  The  first 
was  a  "slipstream"  enhancement  (a 
change  in  the  software  unheralded  by  a 
release  number  or  the  usual  press  fan- 
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►summary    of  features 

BP  l  0  1  I  0  R  s 
'  V  CHOICE 

Products  listed  in  alphaoetical  order 

■  =  YES     D  =  N0 

CA-SuperCalc 

InstaCalc 

Lotus  1-2-3 
for  DOS. 
Release  2.4 

Lotus  1-2-3 
for  Windows, 
Release  1.1 
(with  SmartPak) 

Lucid  3-D 

Microsoft 
Excel 

Formatting  and  Publishing  (continued) 

Bold  and  italic  variants  treated  as  separate  fonts 

■ 

□ 

□ 

□ 

□ 

□ 

User  can  name  and  reuse  font  sets 

□ 

□ 

■ 

■ 

□ 

□ 

Maximum  number  of  scalable  fonts 

3 

N/A 

4 

13 

N/A 

N/A 

Maximum  number  of  bitmapped  fonts 

16 

N/A 

N/A 

4 

N/A 

N/A 

Line  drawings  and  borders 

■ 

□ 

■ 

■ 

□ 

■ 

Cells  can  be  shaded 

■ 

□ 

■ 

■ 

□ 

■ 

Automatic  formatting  capability 

□ 

□ 

□ 

■ 

□ 

■ 

Worksheet  can  show  geometrical  shapes 

□ 

□ 

■ 

■ 

□ 

■ 

Via  drawing  layer/superimposition  of 
graph  window 

N/A 

N/A 

□  ■ 

□  ■ 

N/A 

■  □ 

Graphs  can  be  embedded  on  worksheet 

□ 

□ 

■ 

■ 

□ 

■ 

Graphing 

Maximum  number  of  series  per  chart 

9.999 

6 

6 

6 

99 

255 

Maximum  number  of  points  per  series 

9.999 

1.000 

8.192 

8,192 

Unlimited 

4,000 

Maximum  number  of  points  per  chart 

Unlimited 

6.000 

49,152 

49,152 

Unlimited 

32,000 

User  can  specify  multiple  series  as  a  single  range 

■ 

□ 

■ 

■ 

■ 

■ 

Automatically  parses  multiple  series  based 
on  range  shape 

■ 

□ 

□ 

□ 

□ 

■ 

Two-dimensional  chart  types  supported: 

Vertical  bar 

■ 

■ 

■ 

■ 

■ 

■  "  

Stacked  vertical  bar 

■ 

■ 

■ 

H 

.  "  

Horizontal  bar 

■ 

u 

M 

Stacked  horizontal  bar 

■ 

1 — 1 

■ 

■ 

■ 



Line 

■ 

■ 

■ 

■ 

■ 

x.y 

■ 

■ 

■ 

■ 

■ 

Area 

■ 

■ 

■ 

■ 

■ 

Pie 

■ 

■ 

■ 

■ 

■ 

Multisenes  pie 

■ 

□ 

□ 

□ 

□ 

Pie-bar  (100%  bar) 

■ 

□ 

□ 

■ 

□ 

Radar 

■ 

□ 

□ 

□ 

■ 

High-low-close 

■ 

■ 

■ 

■ 

■ 

High-low-close-open 

■ 

□ 

■ 

■ 

□ 

Combinations 

■ 

□ 

■ 

■ 

■ 

Text 

■ 

□ 

□ 

□ 

□ 

□ 

Other 

None 

None 

None 

Horizontal  line 

None 

None 

Three-dimensional  chart  types  supported: 

3-0  vertical  bar 

■ 

■ 

■ 

■ 

■ 

Vertical  bar  with  each  series  in  separate  plane 

□ 

■ 

□ 

■ 

□ 

Line  (ribbon) 

■ 

■ 

□ 

■ 

□ 

Area 

■ 

■ 

□ 

■ 

□ 

Pie 

■ 

■ 

□ 

■ 

□ 

Surface  or  wireframe 

□ 

□ 

□ 

□ 

□ 

Other 

None 

None 

None 

None 

None 

None 

User  can  scale  any  axis  manually 

■ 

■ 

■ 

■ 

iJ 

Logarithmic  scaling  for  *•  and  raxes 

■ 

□ 

□ 

■ 

□ 

User  can  customize  spacing  between  bar  markers 

□ 

■ 

□ 

□ 

□ 

Allows  floating  text  annotations 

□ 

■ 

■ 

■ 

□ 

N/A — Not  applicable  The  product  does  not  have  this  feature 
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DP  EDITORS' 
t!i  CHOICE 

Quattro  Pro 

Quattro  Pro 

for  Windows 

□ 

□ 

□ 

□ 

5 

N/A 

11 

N/A 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□  ■ 

□  ■ 

■ 

■ 

6 

Unlimited 

8,192 

Unlimited 

49,152 

Unlimited 

■ 

■ 

□ 

■ 

■ 

m 

■ 

U 

■ 

■ 

,  

■ 

■ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

Bubble 

None 

■ 

■ 

■ 

■ 

■ 

□ 

Step 

None 

■ 

■ 

: ; 

■ 

t.lr     Ldn    Worfc-.hrrl    |<j,>qr     i.,rsph  ',;rvlr 
|W4  P.«c  Ail»t  Mil?  Bold  HIB|  |G|  fWH| 
A  91  'Symbol  
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fare)  that  addressed 
some  of  the  prod- 
uct's most  readily 
fixed  display  bugs. 
The  second  update, 
the  official  Release 
1.1,  offered  modest 
performance  im- 
provements. Fi- 
nally, this  past  July. 
Lotus  presented  an- 
other slipstream- 
style  fix-up,  this 
time  in  the  form  of 
an  add-in  called 
SmarlPak. 

According  to 
Lotus,  Release  1.1  improved  1-2-3  for 
Windows'  performance  in  the  following 
areas:  the  time  required  to  load  the  pro- 
gram, screen  response  to  navigation  and 
range-selecting  commands,  formula  re- 
calculation, and  printing  on  Hewlett- 
Packard  printers.  On  our  benchmark 
tests,  the  update  loaded  itself  from  disk 
33  percent  more  quickly  than  1.0  and  ran 
a  screen-intensive  macro  in  18  percent 
less  time.  It  turned  in  a  performance  im- 
provement of  1 1  percent  on  the  Mathe- 
matical Recalculation  test. 

The  most  dramatic  improvements 
showed  up  in  the  printing  of  a  plain-text 
worksheet  in  portrait  mode.  Release  1.0 
took  226  seconds  to  return  control  to  the 
user  and  257  seconds  to  finish  the  print 
job.  Release  1.1  returned  control  to  the 
user  in  14  seconds  and  finished  printing 
in  76  seconds — improvements  of  94  and 
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FACT  FILE 


Lotus  1-2-3  for  Windows, 
Release  1.1 

Lotus  Development  Corp.,  55  Cambridge 
Pkwy.,  Cambridge,  MA  02142;  800-343- 
5414,  617 -577 -8500;  fax,  617-253-9150 


List  price:  $495 

Requires:  3MB  RAM,  Windows  3.0  or  later  Mouse 
recommended. 

In  short  Lotus  Development  Corp.'s  first  Windows 
spreadsheet  is  long  on  compatibility  and  short  on  inno- 
vation The  company  has  improved  1-2-3  for  Windows' 
performance  and  added  some  usability  and  application- 
development  features.  But  much  more  needs  to  be  done 
to  make  it  a  strong  competitor  in  the  Windows  market 

ON  HEADER  SERVICE  CARD 


Lotus  1-2-3  for  Windows,  Release  1.1's  new  SmartPak 
add-In  includes  a  command  to  apply  built-in 
designer  formats  to  selected  ranges. 

71  percent,  respectively. 

When  printing  a  highly  formatted 
worksheet  with  an  embedded  chart  in 
landscape  mode,  the  new  release  was 
only  2  percent  quicker  at  returning  con- 
trol to  the  user  but  finished  the  job  in  39 
percent  less  time.  But  the  same  report  in 
portrait  mode  took  slightly  longer  in  the 
update  than  in  the  original. 

PRETTY  SMART 

The  SmartPak  add-in.  meanwhile,  brings 
improvement  in  three  areas:  It  offers 
iconic  access  to  functionality  that  was  al- 
ready in  the  program  but  was  hard  to  get 
at.  it  adds  ease-of-use  features  compara- 
ble to  those  introduced  by  Microsoft  Ex- 
cel 4.0  (including  a  tool  for  generating 
cross-tabulations),  and  it  provides  both  a 
dialog  editor  and  a  set  of  macro-language 
extensions  that  let  developers  replace 
1  -2-3— style  menus  with  Windows-style 
menu  bars  and  dialog  boxes.  Once  the 
add-in  is  in  place,  all  of  the  usability  en- 
hancements appear  on  a  single  SmartPak 
menu:  alternatively,  users  can  add  cus- 
tom icons,  supplied  by  Lotus,  to  their 
Smartlcon  palettes.  The  add-in  code  it- 
self cannot  be  inspected  or  edited,  how- 
ever, and  the  usability  of  the  icons  is  seri- 
ously diminished  by  the  fact  that  Lotus 
attached  no  long  prompts  to  them;  when 
you  right-click  on  a  SmartPak  Smartlcon, 
only  the  words  Macro  button  appear  on 
the  prompt  line. 

To  center  a  heading  between  specified 
columns  now.  the  1-2-3  for  Windows  user 
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Products  listed  in  alphabetical  order 

■  =  YES     D  =  N0 

CA-SuperCalc 

InstaCalc 

Lotus  1-2-3 
for  DOS. 
Release  2.4 

Lotus  1-2-3 
for  Windows, 
Release  1.1 
(with  SmartPak) 

Lucid  3-D 

Microsoft 
Excel 

Graphing  (continued) 

Can  attach  annnotations  to  individual  data  points 

□ 

□ 

a 

pj 

□ 

pj 

Annotations  with  arrows  or  freehand  drawings 

□ 

■ 

B 

□ 

pj 

User  can  assign  scaling  factor  to  data-point  labels 

□ 

□ 

■ 

■ 

□ 

■ 

Automatically  staggers  data-point  labels 

i — i 
U 

i — i 

■ 

Automatically  rotates  data  points 

u 

i — i 



i — i 
U 

Axes  can  be  suppressed 

■ 

i — i 

u 

u 

User  can  specify  cross  points  for  axes 

□ 

□ 

'  i  

■ 

□ 

u 

Can  display  or  suppress  grid  lines 

■ 

■ 

■ 

Can  switch  between  color  and  monochrome 
palettes 

■ 

□ 

□ 

Gradient  fills  available 

□ 

□ 

■ 

□ 

□ 

□ 

Data-point  marker  customization: 

Border 

□ 

□ 

□ 

□ 

□ 

■ 

Fill 

□ 

□ 

■ 

■ 

□ 

■ 

User  can  replace  standard  markers  with 
bitmaps 

□ 

□ 

□ 

□ 

□ 

■ 

User  can  customize  chart  background 

G 

□ 

□ 

□ 

□ 

■ 

User  can  replace  chart  background  with  bitmap 

□ 

□ 

□ 

□ 

□ 

□ 

User  can  modify  3-D  chart  rotation,  elevation, 
and  perspective 

□ 

□ 

□ 

□ 

□ 

■ 

Macros 

Includes  macro  recorder 

■ 

■ 

■ 

■ 

■ 

■ 

Allows  worksheet-independent  macro  libraries 

■ 

■ 

■ 

■ 

□ 

■ 

Auto-load  macros 

■ 

■ 

■ 

■ 

■ 

■ 

Auto-close  macros 

■ 

□ 

□ 

□ 

□ 

■ 

Other  event-triggered  macros 

□ 

□ 

□ 

□ 

□ 

■ 

Macros  can  create  custom  menus 

■ 

■ 

■ 

■ 

□ 

■ 

Macros  can  create  custom  dialog  boxes 

■ 

■ 

□ 

■ 

□ 

■ 

Dialog  editor 

□ 

□ 

N/A 

■ 

N/A 

■ 

Macros  can  execute  DOS  commands 

□ 

■ 

■ 

■ 

■ 

■ 

Macros  can  operate  on  records  in  external 
data  files 

■ 

□ 

□ 

■ 

■ 

.  ■ 

Debugging  features: 

Single-step  trace 

■ 

■ 

■ 

■ 

■ 

■ 

Conditional  breakpoints 

■ 

■ 

□ 

□ 

□ 

■ 

Watch  variables 

□ 

■ 

□ 

□ 

□ 

■ 

Low-level  language  interface 

■ 

□ 

□ 

□ 

□ 

■ 

 1 

Add-in  toolkit  available 

■ 

□ 

■ 

■ 

□ 

■ 

Model  Building  and  Editing 

Offers  true  three-dimensional  worksheets 

■ 

□ 

□ 

■ 

□ 

□ 

Users  can  create  named  associations  of  2-D 
sheets 

■ 

□ 

□ 

□ 

□ 

■ 

Includes  group-edit  mode 

□ 

□ 

□ 

■ 

□ 

■ 

Allows  file-linking  formulas 

■ 

□ 

■ 

■ 

■ 

■ 

External  reference  formulas  can  use  wildcards 

□  . 

□ 

□ 

■ 

□ 

User  can  freeze  rows  and  columns  as  titles 

■ 

■ 

■ 

■ 

■ 

■ 

User  can  hide  rows/columns 

□  ■ 

□  ■ 

□  ■ 

■  ■ 

User  can  hide  whole  worksheets  or  windows 

■ 

■ 

□ 

□ 

□ 

■ 

User  can  split  screen  horizontally  or  vertically 

■ 

□ 

■ 

■ 

■ 

■ 

N/A— Not  applicable  The  product  does  not  have  this  feature 
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Quattro  Pro 

Quattro  Pro 
for  Windows 

■ 

m 

■ 

□ 

■ 

■ 

 5  

U 

 =  

u 

□ 

■ 

■ 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

□ 

■ 

■ 

■ 

□ 

□ 

■ 

□ 

N/A 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

□ 

■ 

■ 

■ 

□  ■ 

□ 

■ 

CONTINUES 

can  type  the  heading  in  the  first  cell  of 
the  centering  range,  select  the  range,  and 
click  on  the  appropriate  SmartPak 
Smartlcon.  To  print  a  graph  on  a  page 
by  itself,  you  simply  select  any  part  of  the 
graph  and  click  on  an  icon.  (The  graph 
itself  must  first  be  embedded  on  the 
worksheet,  however,  and  the  SmartPak 
command  doesn't  verify  that  you've  actu- 
ally selected  a  graph.) 

1-2-3  for  Windows  does  not  yet  have 
the  drag-and-drop  cell-manipulation 
conveniences  featured  in  Excel  4.0  and 
Quattro  Pro  for  Windows.  But  SmartPak 
does  include  a  tool  for  creating  text  and 
numeric  series  automatically,  as  well  as 
a  tool  for  entering  canned  formatting 
combinations  into  ranges.  Lotus  added  a 
good  idea  to  the  automatic-series  con- 
cept. By  editing  a  SMARTFLL.INI  file, 
the  1-2-3  for  Windows  user  can  create 
custom  label  series.  For  example,  if  you 
regularly  need  labels  for  each  store  in  a 
chain,  you  can  list  them  once  in  the  .INI 
file,  then  use  SmartPak  to  blast  them  into 
column  headings.  (Excel  provides  com- 
parable functionality  by  way  of  a  glossary 
add-in.) 

The  SmartPak  Crosstab  tool  is  a  weak 
response  to  Excel's  Crosstab  Report- 


SUITABILITY  TO  TASK 


Lotus  1-2-3  for  Windows, 
Release  1.1 

POOR     FAIR     GOOD  EXCELLENT 


Analysis  and  model  building  0 

•  • 

o 

Consolidation  and  linking  0 

•  • 

• 

Charting  Q 

• 

o 

Worksheet  publishing  A 

•  • 

o 

Interoperability  A 

•  • 

• 

Applications  development  A 

•  • 

o 

Wizard.  Users  can  select  only  one  field 
each  for  the  column  and  row  headings 
and  can  aggregate  only  one  field  per  ta- 
ble. Moreover,  there's  no  provision  for 
grouping  inputs.  If  you  want  monthly 
summaries  of  transactions  recorded  by 
the  day,  you  need  to  "preprocess"  the  da- 
tabase before  applying  the  crosstab  tool. 

SmartPak  notwithstanding,  1-2-3  for 
Windows  remains  beset  with  usability 
problems.  Some  of  the  troubles  stem 
from  the  product's  clumsy  use  of  the  Win- 
dows environment.  (Worksheet  pages 
are   not   independently  manipulable; 
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ImLfSERNET 

PRINTER  SHARING 
AT  ITS  BEST! 
BEST  FEATURES, 
BEST  PRICES. 

You  don't  nml  a  LAN  to  network  your 
printers!   LASERNET's  printer  sharing  family 
provides  all  the  features  you  need  for  any 
requirement,  at  the  price  you  want  to  pay. 


FOR  BASIC  APPIJCATIONS 

WTI  has  low-cost  serial  or  parallel,  non- 
burtered  models,  for  low  printer-sharing 
demand  environments.  Share  trom  four  to 
six  PCs;  perfect  lor  the  small  office  or  school: 
PSU-41A/AP  \  inputs;  single  output  Ml1) 
QwikShare'6  inputs;  single  output;  ipmiltng 
software.  cables  and  connectors  included  $195 


FOR  GENERAL  APPLICATIONS 

WTI  Ills  buffered,  multiple  output,  serial 
parallel  models  lor  fast -access,  high-volume 
printer  sharing  needs.  User  can  select  printer 
ot  choice  directly  Irom  PC: 
QwikShare  □  6  inputs;  2  outputs;  buffered 

from  256KB  to  2MB  start  at  $295 

PSU-82C/SP   H  inputs;  2  ouputs;  plotter. 
CAD,  high-level  graphics  capability;  buffered 
from  256KB  to  2  MB  start  at  $595 


FOR  HIGH-LEVEL  APPIJCATIONS 

For  twelve  or  more  users  requiring  high- 
speed peripheral  sharing  and  file  transfer, 
WTI  has  Multi-Link  .  the  ultimate  serial/ 
parallel  peripheral-sharing  device.  Expandable 
thrniijih  dedicated  highspeed  link,  up  to  3H4 
any-to-any.  user  selectable  ports,  over  i,(K)0  feet. 
Perform  printer'plottcr  sharing,  modem 
pooling,  PC-to-PC  communication  and  more: 
Multi-Link  -  1 2  any-to-any  ports;  baud 
rates  i»  I  buffered  from  2V>K 

to  4  MB  start  at  $795 

All  products  made  in  U.S.A.,  backed  by  a 
3-year  limited  warranty  with  service  and 
technical  support. 

Distributed  By:  INGRAM 
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Spreadsheets 


►summary    of  features 


Products  listed  in  alphabetical  order 

■  =  YES     D  =  N0 

CA-SuperCalc 

InstaCalc 

Lotus  1-2-3 
for  DOS. 
Release  2.4 

Lotus  1-2-3 
for  Windows, 
Release  1.1 
(with  SmartPak) 

Lucid  3-D 

Microsoft 
Excel 

Model  Building  and  Editing  (continued) 

User  can  open  two  or  more  independently 
movable  windows  on  a  worksheet 

■ 

□ 

□ 

□ 

■ 

■ 

Allows  partial-row  and  partial-column  insertions 

3nH  Holotmnc 
dllU  UCICIIUI13 

■ 

□ 

□ 

□ 

□ 

Allows  drag-and-drop  copies  and  moves 

□ 

□ 

□ 

□ 

□ 

Includes  undo  command 

■ 

□ 

■ 

■ 

□ 

Includes  command  to  repeat  last  action 

□ 

□ 

□ 

□ 

□ 

Allows  copying  of  formats  only 

■ 

□ 

■ 

■ 

■ 

Allows  erasure  of  formats  only 

□ 

□ 

■ 

■ 

■ 

Automatic  fill  capability 

□ 

□ 

□ 

■ 

□ 

User  can  set  column  width  for  widest  entry 

■ 

□ 

□ 

□ 

□ 

User  can  set  row  height  for  tallest  entry 

□ 

□ 

□ 

□ 

□ 

Includes  outliner 

□ 

□ 

□ 

□ 

□ 

User  can  create  named  scenarios 

□ 

□ 

□ 

□ 

□ 

Includes  spell-checker 

□ 

□ 

□ 

□ 

□ 

Includes  search-and-replace 

■ 

■ 

■ 

Printing 

Includes  print  previewer 

■ 

□ 

□ 

User  can  adjust  margins 

□ 

N/A 

N/A 

User  can  adjust  column  widths 

□ 

N/A 

N/A 

Prints  in  background 

□ 

□ 

[  I 

Automatic  page  scaling 

■ 

□ 

□ 

User  can  specify  scaling  factors 

■ 

N/A 

N/A 

Supports  multiline  headers  and  footers 

■ 

□ 

■ 

Worksheet  range  can  be  used  as  page  heading 

□ 

■ 

□ 

Can  create  libraries  of  named  print  settings 

■ 

□ 

□ 

Can  print  with  or  without  cell  grid  lines 

■ 

□ 

□ 

Can  print  with  or  without  worksheet  frames 

■ 

.  i 

□ 

Prints  in  landscape  mode 

■ 

□ 

□ 

User  can  specify  starting  page  number 

■ 

■ 

□ 

Includes  option  to  print  formula  text,  with  each 
cell  on  separate  line 

■ 

■ 

■ 

□ 

Security 

Warns  against  file  overwrite  on  save 

■ 

■ 

□ 

■ 

Timed  background  backup  option 

■ 

□ 

■ 

□ 

Can  create  backup  on  save 

■ 

■ 

■ 

Can  hide  cell  contents 

■ 

■ 

□ 

Can  lock  cell  contents 

□ 

■ 

■ 

Files  can  be  password-protected 

□ 

■ 

□ 

Other  User  Interface  Issues 

User  can  customize  screen  colors 

■ 

■ 

■ 

User  can  display  or  suppress  worksheet  grid  lines 

□ 

□ 

□ 

Includes  icons  for  common  tasks 

■ 

□ 

■ 

Customizable  icon  palettes 

□ 

N/A 

□ 

Movable  icon  palettes 

□ 

N/A 

□ 

□ 

Can  display  multiple  palettes 

□ 

N/A 

□ 

□ 

□ 

User  can  create  keyboard  shortcuts  for  common 
commands  without  writing  macros 

□ 

□ 

□ 

□ 

□ 

□ 

N/A— Not  applicable  The  product  does  not  have  this  feature 
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Quattro  Pro 


DP  EDITORS' 
£jf  CHOICE 


Quattro  Pro 
for  Windows 


■ 

■ 

□ 

■ 

□ 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

□ 

■ 

■ 

□ 

□ 

■ 

■ 

,  

■ 

□ 

■ 

□ 

□ 

□ 

■ 

□ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

ENDS 


COVER  STORY 

Spreadsheets 

worksheet  windows  cannot  be  scrolled 
while  the  user  works  in  a  dialog  box;  dia- 
log boxes  themselves  use  standard  Win- 
dows interface  controls  in  totally  non- 
standard ways;  DDE  link  formats  copied 
to  the  Clipboard  don't  include  range 
names,  so  the  resulting  links  are  broken 
if  the  worksheet  is  rearranged:  and  so 
on.)  Others  are  inherited  from  Release 
3.1.  (Named  styles  in  1-2-3  for  Windows, 
for  example,  don't  include  numeric  for- 
matting, because  in  Release  3.1  numeric 
formatting  is  1-2 -3's  concern,  while  fonts, 
borders,  and  shading  are  the  province  of 
Wysiwyg.) 

SmartPak  and  the  other  free  upgrades 
have  performed  effective  damage  control 
for  Lotus,  but  the  time  is  now  ripe  for 
a  serious  overhaul  of  1-2-3  for  Windows. 

Lucid  Corp. 

Lucid  3-D 

Lucid  3-D,  from  Lucid  Corp.,  is  a  spread- 
sheet with  two  virtues:  It's  inexpensive 
($99.95),  and  it  gives  you  the  option  of 
running  it  as  a  TSR. 
(Despite  its  name, 
three-dimensional 
worksheets  are  not 
among  the  virtues  of 
the  Lucid  3-D  pro- 
gram. Each  work- 
sheet file  is  a  two- 
dimensional  grid.) 
In  memory-resident  mode,  the  pro- 
gram lets  you  skip  back  and  forth  be- 
tween your  spread- 
sheet and  whatever 
other  DOS  pro- 
gram you  happen  to 
be  running.  Unlike 
its  TSR  competitor 
InstaCalc,  Lucid 
3-D  doesn't  swap  its 
own  code  to  disk  or 
extended  memory 
when  you  switch  to 
another  program. 
Unless  you  use  a 
third-party  memory 
manager,  memory 
claimed  by  Lucid 
3-D  is  off-limits  to 
other  applications  for  the  duration  of 
your  session. 

Lucid  3-D  has  a  number  of  ways  to 


FACT  FILE 


Lucid  3-D,  Version  2.5 

Lucid  Corp.,  101  W.  RennerRd.,  #450, 
Dallas,  TX  75082-2017;  800-967-5550, 
214-994-8100;  fax,  214-994-8103 


List  price:  $99.95;  upgrade  from  any  earlier  version, 
$4995. 

Requires:  210K  of  available  conventional  memory 
I146K  if  LIM  EMS  4  0  is  available).  DOS  2.1  or  later. 
In  short  In  its  optional  TSR  mode,  Lucid  3-D  offers 
convenient  context  switching  and  data  transfer  with 
other  small-scale  DOS  programs.  But  its  memory  foot- 
print is  large,  its  functionality  is  less  than  that  offered 
by  most  other  spreadsheets,  and  its  price  is  uncomfort- 
ably close  to  that  of  the  powerful  CA-SuperCalc,  Ver- 
sion 5.5. 

flT^  ON  READER  SERVICE  CARD 


deal  with  memory  configurations,  none 
of  them  optimal.  In  its  default  configura- 
tion, the  program  takes  either  210K  or 
146K  of  RAM,  depending  on  whether 
you  have  expanded  memory.  If  LIM 
EMS  4.0  is  available.  Lucid  3-D  will  put 
all  your  worksheet  data  there,  reducing 
the  drag  on  conventional  resources.  If 
memory  is  tight,  you  can  use  a  start-up 
switch  to  limit  the  amount  set  aside  for 
your  worksheet.  Even  in  this  minimum- 
footprint  mode,  though,  the  program 
needs  180K  or  146K  of  RAM  (again  de- 
pending on  EMS),  and  your  worksheet 
size  is  restricted  to  32K. 

The  RAM  cram  is  exacerbated  by  the 
fact  that  Lucid  3-D  requires  additional 


F  keys  ClijihoarH  Storage  Print  Throo  D  Windows  Audit  Opt inn.s  Exit  T  b1K 

Uldth  Tiffin  Insert  Delete  Clipboard  Print  Nine  Repeat  Sort  Lock  Three!)  Graph 


Numbers  La  be  Is  Form  las 


Lucid  3-D's  ring-style  menu  shows  all  the  levels  of 
a  command  selection,  helping  you  find  your  way  to 
and  from  submenus. 
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□  Over  2,000  Products 

□  Hassle-free  Ordering 

□  Knowledgeable  Sales  Advisors 

□  Low  Prices 

□  Quality  Products 
0  Latest  Releases 

□  OPEN  24  HOURS 

□  $6  Overnight  Shipping 

Wit  sprechen  Deutsch      •  U  *35?  E  5  •? ' 

•  Hablainos  Espafiol          .nut  «4«  -tUH'i 

•  On  parte  Francois 

■  lk*»r  ■..■<■..   S'.fl)  .•     I  Ll.r'sr 

s  Call  1*800*258*8088/ Outside  USA  &  Canada:  Call  U206»883»3088 

Take  Your  Resources  Beyond  Your  Desktop 
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Bodyworks 


Orbits 


Bring  the  universe  to  your  PC  with  ORBITS,  a 
brilliantly  interactive  and  comprehensive  space 
simulator  and  atlas.  Spectacular  3D  graphics 
demonstrate  the  amazing  operation  of  our  solar 
system.  Detailed  animations  of  the  movements  of 
the  inner  and  outer  planet  groups  put  the  universe 
into  perspective.  With  ORBITS,  much  more  than 
the  world  is  on  vour  PC. 
Software  Marketing  #07448 


Make  anatomy  an  adventure  with  this  colorful, 
comprehensive  program  that  guides  vou  on  a 
journey  through  the  entire  body.  BODYWORKS 
brings  advanced  medical  and  anatomical 
information  to  vour  PC.  It  allows  you  to  studv  all 
the  structures,  functions  and  systems  of  the  body. 
It  also  includes  detailed  information  on  sports 
injuries,  advice  on  illnesses,  first  aid  and  physical 
fitness  information.  ITtis  is  a  fascinating  and 
usetul  program  tor  anvone  interested  in  the 
human  body.  Software  Marketing  #07324 
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Automap 


$58 


I  he  Intelligent  Koad  Atlas  is  a  unique  software 
package  that  provides  instant  route  planning  and 
data  profiles  tor  over  H1,(XKI  cities  in  the  U.S.A. 
and  Canada.  Search  its  massive  database  of  over 
,W,tXX)  miles  of  roads  and  highways  for  the 
fastest,  most  scenic  or  most  convenient  route  to 
meet  your  needs.  Automap  #09514 

Automap  Europe 

Planning  a  vacation  in  Europe?  Cet  the  software 
that's  better  than  a  map.  Just  tell  AUTOMAP 
EUROPE  where  you're  going,  when  and  where 
you'll  be  starting,  what  areas  you  want  to  avoid, 
what  you'd  like  to  see  on  the  way  and  what  speeds 
you'd  like  to  drive.  This  fast,  fun  and  informative 
program  takes  over  from  there. 
Automap  #10762 


rVcfc  of  AorU 
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Chemistry  Works 

Get  information  about  each  of  the  chemical 
elements,  from  atomic  weight  to  melting  and 
boiling  points.  Plus,  three-dimensional,  color 
representations  of  atomic  structures  and  elemental 
properties.  Much  more  than  a  Computerized 
Periodic  Table;  CHEMISTRY  WORKS  is  a 
comprehensive  resource. 
Software  Marketing  #10756 


•  All  maior  credit  cards  accepted  No  surcharge 

•  Credit  card  not  charged  until  order  it  shipped  It  we  must  snip  a  partial  order,  treignt  is  not  charged  on  pack  otoer  (USA  only). 

•  Most  personal  and  company  checks  received  by  mail  clear  immediately  All  checks  or  purchase  orders  must  have  a  phone  number  and  contacl 
person  listed 

•  C  O  D  orders  accepted  limit  $1  000  per  order  Cashier  s  check  or  money  order  only  Add  S5  00  per  C  0  0  order 

•  Educational,  government  and  corporate  purchase  orders  accepted 

•  All  U  S.  shipments  insured  at  no  extra  charge 

•  No  sales  tan.  except  applicable  sales  tax  in  WA  OH 

•  Prices  and  product  availability  subiect  to  change  without  notice.  All  specials  and  promotions  limited  to  available  stock  Call  lor  cuirenl  prices 

•  All  products  covered  by  120  day  limned  warranty 

•  All  shipments  refer  to  'in  stock"  items,  barring  system  (allure,  etc 

•  Shipping  $6  per  order  tor  delivery  in  the  USA  via  Airborne  Express  overnight  service  iSome  rural  areas  require  extra  day  lor  delivery! 

•  Orders  placed  by  2am  ET  weekdays  ship  that  day 

•  Orders  placed  Saturday  ship  to  arrive  Monday. 

•  APOFP0  box  o'ders  snipped  first  class  U  S.  Mall.  Shipments  to  P  0  Boxes  via  UPS 

•  Canadian  customer  orders,  m  most  cases,  delivered  within  24  hours  Call  tor  complete  information 

•  Competitive  upgrades  require  proof  of  purchase  of  qualifying  software 

•  Not  responsible  tor  typographical  errors 

•  Detective  soltware  replaced  immediately  Hardware  repaired  or  replaced  al  our  discretion. 

•  Return  Aullioniation  Number  most  be  obtained  prior  to  reluming  any  item  Call  Customer  Service  Hotline  t  too  246  9941  weekdays  6am  to  6pm  Pf 

Pawtw 

The  PC  Zone 

17411  NE  Union  Hill  Road.  Redmond.  WA  98052-6716 
International:  206-883-3088   FAX:  206-881-3421 
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CODE  #21104 


Call  for  Your  Free  Fall  Catalog 

s  Call  1-SSB-25S'S0eS/  Outside  USA  &  Canada:  Call  U2B6'U3'308S 

Design  Your  Own  Home  lh 

Interiors     Design  Your  0wn  Home 

Architecture 


Design  it  Yourself  with  Abracadata 


Design  Your  Own  Home:  Landscape 

The  perfect  landscape  plan  is  yours  with  the  help  of  Landscape's  variety 
of  drawing  tools,  patterns  and  colors.  Use  the  built-in  object  library  of 
trees,  shrubs,  or  draw  your  own.  Then  automatically  we  your  design 
from  four  different  side-view  perspectives  with  depth.  Use  the  auto- 
matic aging  feature  to  see  how  your  trees  and  shrubs  will  look  in  the 
future.  Prints  plans  and  plant  shopping  lists.  Abracadata  #09997 


$34 

Each 


Design  Your  Own  Home 

Landscape 


Design  Your  Own  Home:  Interiors 

Interiors  makes  it  easy  to  plan  the  decor  of  your  home  or  office.  Four  automatic  side  views  with  depth 
bring  your  interiors  to  life.  Use  the  line,  box,  circle  and  arc  drawing  tools  to  customize  your  furniture  and 
fixtures  with  colors  and  patterns.  Easily  place,  move  and  rotate  hundreds  of  pre-drawn,  toscale  furniture 
pieces.  Abracadata.  #09998 

Design  Your  Own  Home:  Architecture 

Any  level  user  can  easily  create  floor  plans  or  detailed  drawings  with  Architecture.  You  can  print  to- 
scale floor  plans  and  save  hundreds  of  dollars  in  architect  fees.  You  can  even  use  your  print  out  to  get 
your  building  permit.  Features  include  choice  of  8  architectural  scales,  overlays  for  plumbing  or  electrical 
plans,  automatic  calculation  of  number  of  boards  used,  automatic  display  of  drawing  measurements  and 
angles,  and  much  more.  Abracadata  #09996 


1 


Sprout! 


Grow  a  graphical  vegetable  garden.  Sprout!  is  the  complete  computer 
planning  tool  for  vegetable  gardeners.  It  lets  you  easily  produce  a  graphic, 
scalable  garden  plan.  If  you're  a  gardening  buff,  you'll  love  creating  your 
own  custom  garden  designs  to  accommodate  any  space  requirements. 
Sproutl's  unique  planting  tool  snaps  to  correct  row  and  plant  spacing.  In 
addition,  Sprout!  contains  a  fully  editable  database  of  vegetables  for  7 
climate  regions.  Print  out  garden  layouts,  calendars,  shopping  lists  and 
reports.  Abracadata  #10794 


Design    ^. 

Your  Own  Railroad 

Better  than  a  model  railroad  in  your  basement!  With  Design  Your  Own 
Railroad  you  can  design  precision,  to-scale  (HO,  N,  O,  Z,  S,  L  or  a  custom 
scale)  layouts  using  the  unique  track  laying  tools.  Then  use  the  compre- 
hensive set  of  drawing  tools  to  create  scenery  and  depots.  Finally,  design 
and  build  your  trains.  Now  you're  ready  to  run  a  realistic  railroad 
simulation,  complete  with  switches,  scale  time,  revenue  tracking, 
freight  and  even  crashes.  Abracadata  #09944 


Copy  rig 
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When  you're  looking  for  the 


$98 


LotusOrgaqj 
Lotus  Organizer 

This  is  the  next  generation  of  Personal 
Information  Managers  from  Lotus.  Lotus 
Organizer  gives  you  a  Calendar  with  four 
formats,  visual  and  audio  alarms  an  more.  The 
To-Do  list  lets  you  prioritize  with  color-coding. 
You  also  get  an  Address  Book  with  mail- 
merge,  a  Notepad  plus  (he  speed  of 
Autodialing.  With  Lotus  Organizer  on 
your  side,  a  clean  desk  becomes  a  distinct 
possibility.  Lotus  #11193 


WinDings 


8088/ Outside  USA  &  Canada:  Call  U206»883*3088 


iJEfSllSU 

The  Language  $AQ 
Assistant  Series  each 

The  Language  Assistants  translate  simple 
English  documents  by  analyzing  individual 
sentences.  You  can  automatically  translate 
words,  search  for  phrases,  conjugate  verbs, 
provide  gender  and  number  agreement  and 
improve  word  order.  When  there  are  many 
translations  for  a  word,  you  can  choose  the 
proper  entry,  thus  improving  the  quality  of  the 
translation.  Instantly  find  the  correct 
conjugation  for  any  of  over  2JXI0  verbs  with 
the  Verb  Conjugator.  MicroTac  Software 
French  #09247  •  Spanish  #09246 


When  it's  time  to  round  up  your  information  in 
Windows,  it's  time  for  WinDings.  The  5  appli- 
cations included  will  help  you  get  organized 
and  save  you  time  in  the  process.  Show  Your 
Cards  is  an  automated  Rolodex,  World  Scout  is 
a  detailed  world  map  with  local  time  and  other 
worldly  information,  Howdy!  lets  you  speed 
dial  your  phone.  The  Loan  Arranger  calculates 
information  on  any  loan  and  O.K.  Corral  keeps 
all  your  personal  information  handy,  from 
credit  card  numbers  to  frequent  flyers. 
Application  Techniques  #11382 


Action  Plus  LITE 


*48 


Action  Plus  LITE  lets  you  easily  and  instantly  track  your  prospects, 
customers,  appointments,  to-do  tasks  and  expenses.  The  built-in 
word  processor  makes  mail  merge,  envelopes  and  labels  easy.  It 
prints  out  time  management  reports  and  calendars  for  your 
daytimer  or  planner.  Best  of  all,  it's  easy  to  use. 
Action  Plus   #10760  -  5.25"  disk  •  #10761  -  3.5"  disk 

#10758  Action  Plus  5.0  -  5.25"  disk   $254 

#10759  Action  Plus  5.0  -  3.5"  disk   $254 


pl|  NFL  Challenge 
Premium  Edition 

Get  all  new  offensive  and 
defensive  play  and  play- 
books  (including  the  Run  & 
Shoot),  Play  by  Play  Com- 
mentary, Weather  c  r~ 
Conditions,  Fatigue       $  ^  f\ 
factors,  Instant  Replay  and  more! 
XOR  #10985 -5.25"  disk  •#11012 -3.5"  disk 


J 


Manage  Your  Coals  and  People  Like  a  Pro 


ManagePro 


$248 


AVANT0S 


Called  "an  exceptional  tool"  by  PC  Computing,  ManagePro  is  the  first  program 
that  actually  helps  you  achieve  your  goals  and  manage  your  people  more  effect- 
ively. With  ManagePro  you  can  become  more  organized,  streamline  manage- 
ment activities  and  excel  at  managing  people.  You  get  three  sets  of  easy-to-use, 
integrated  tools.  That  means  you  can  plan,  track  and  organize  all  the 
information  about  your  goals,  people  and  action  plans — all  in  one  place. 

•  Goal  tools  simplify  monitoring  and  delegating  goals.  One  glance  shows  you 
the  status  of  your  goals  and  where  you  need  to  focus  to  keep  them  on  track. 

•  People  tools  help  you  easily  track  progress,  provide  coaching  and  deliver 
reviews.  One  simple  screen  prompts  and  prioritizes  you  people  management 
activities  for  you. 

•  Action  tools  such  as  calendars  help  you  get  things  done.  So  you'll  never 
miss  a  deadline  or  event.  You  can  view  your  action  plans  in  a  list  or  cal- 
endar format. 


You  and  your  people  will  dearly  see  how  their 
performance  is  impacting  key  business  goals.  You'll 
always  know  the  status  of  your  goals  and  people 
management  activities.  Enter  information  in  easy- 
to-use  spreadsheet  style  plaaners  and  forms  and 
Manage  Pro  automatically  creates  action  lists, 
calendars  and  status  boards.  Receive  over  30  instant 
reports  at  the  click  of  a  button  and  get  down-to- 
earth  tips  from  the  Management  Advisor  function. 
Best  of  all,  you'll  have  all  of  your  vital  management 
information  in  one  place.  "Exceptionally  easy  to 
learn."  PC  Week 
Avantos  #11335 


■  ManagePro 


CODE  #21104 


smart  solution,  look  to  the  Zone. 


Call  1  •800*258*8088/  Outside  USA  &  Canada:  Call  1*206*883*3088 


$28 


AfterDark2.0 

It's  zany.  It's  fun.  It's  functional.  It's  After  Dark 
for  Windows  2.0.  Now  you  can  prevent  screen 
burn-in  with  over  40  incredible  displays: 
Flying  Toasters,  Fish,  Swans,  MultiModule, 
Logo,  Messages  and  many  more.  Enjoy  digital 
sound,  True  Color  VGA  and  Super  VGA 
graphics,  WallZapper  (turns  an  After  Dark 
display  into  wallpaper),  Network  Password 
Support  and  password  protection  for  Windows 
and  DOS.  Also  includes  DOS  blanking  to  black 
and  System  1Q  activity  monitor. 
Berke'lev  Systems  #07787 


$194 


wmt  8591 
Aldus  Intelli  Draw 

New  from  Aldus,  intelliDraw  is  an  exciting 
new  type  of  drawing  program  that  gives  you 
an  easy  new  way  to  visually  experiment,  refine 
and  draw  your  ideas.  Smart  toob  link  graphics 
in  your  drawing  so  they  respond  to  changes 
automatically.  Features  include  intelligent 
clip  art,  automatic  symmetrical  objects  and 
dimension  lines.  You  also  get  auto-alignment, 
shape  blending,  powerful  text  handling 
capabilities,  unlimited  layers,  color  gradients, 
easy  object  animation,  slide  show  mode, 
standard  draw  tools  and  more.  Aldus  #11190 


$274 


Panasonic 
KX-P2123 
24-Pin  Quiet  Printer 

Announcing  the  KX-P2123,  a  narrow  carriage, 
24-Pin  dot  matrix  printer  from  Panasonic.  It  has 
features  you  like  for  your  business,  but  is  priced 
for  the  home  with  a  dramatically  lower  noise 
level  than  most  other  dot  matrix  printers.  With 
the  KX-P2123,  you  get  6  Letter  Quality,  1  Super 
Letter  Quality  and  3  draft  fonts,  top,  bottom 
and  rear  paper  feed  paths  and  more. 
Panasonic  #07945 

#07946  KPX-2180  9-Pin  Quiet  Printer  $178 

#07944  KPX-2624  24-Pin  Quiet  Printer  $448 


Get  TV  in  Windows 


Put  Your  Information  to  Work — Database  Solutions 


X 


Win/TV 

It's  not  another  new  cable  channel.  It's  Win/TV, 
an  amazing  integration  of  television  display 
right  into  the  Windows  environment.  This 
package  will  turn  your  computer  monitor  into  a 
TV  display,  and  allow  you  to  resize  the  display 
within  a  window  on  your  computer  desktop. 
Just  by  clicking  and  dragging,  you  can  resize 
the  video  display  all  the  way  down  to  icon  size. 
Win/TV  equips  your  monitor  to  receive  up  to 
122  TV  channels,  including  a  built-in  tuner,  and 
two  additional  video  sources  (such  as  VCR, 
laser  disk,  etc.)  all  with  stereo  audio  capability. 
Hauppage  #11300 

#11299  A/V  Source  Adapter  $44 


8 


? 

AceFile  2.0  for 
Windows  is  the  intuitive 
personal  database  manager  that  won  Vfwtbws 
Magazine's  1992  Win  100  Award.  AceFile 
provides  multiple  views:  Form,  Report,  Labels, 
List,  Mail  Merge,  Crosstab  and  16  different 
Graph /Charts.  Each  with  colorful  3D  effects 
and  toolbars.  With  AceFile,  it's  easy  to  build 
expressions  and  indexes,  report  and  analyze 
information  from  multiple  files.  Use  new  or 
existing  data  (dBASE,  Lotus  1-2-3,  Excel  or 
ASCII  files).  And  it's  network  compatible. 
Ace  Software  #07918 


$258 

Approach 

Approach  for 
Windows  is  the 
best-selling  Windows  database,  as  well 
as  a  winner  of  the  "Best  Software"  award  at 
Comdex,  Spring  1992.  The  only  do-it-yourself 
relational  database  for  Windows,  Approach  is 
100%  compatible  with  dBase,  Paradox  and 
Oracle  SQL.  Produce  desktop-published  results 
using  the  built-in  reportwriter,  forms  package 
and  mailing  label  generator.  Approach  for 
Windows  delivers  unparalleled  performance 
and  is  network  compatible  with  no  additional 
setup  required.  Includes  20  turnkey  business 
templates  like  contact  management,  budgeting, 
payroll  and  more.  Approach  #11112 


From  Text  to  WYSIWYG,  The  Zone  Has  the  Write  Too 


$58 


Mac 


&vei£dit 


PC-Write  for  DOS 

PC-Write  is  easy  with  its  menus,  mouse  support, 
context-sensitive  help,  hint  line  and  print 
preview.  It's  powerful,  with  its  thesaurus, 
spelling-checker,  ability  to  read  and  write 
WordPerfect  files,  proportional  fonts,  automatic 
reformatting  and  pagination,  search  and  replace, 
headers,  footers  and  mail  merge.  And  it's 
adaptable,  with  its  ability  to  add  and  delete 
features,  change  screen  colors,  set  defaults  and 
record  macros.  Quicksort  #07711 


$94 

Power  Edit  2.0 
for  Windows 

With  PowerEdit  you  get 
more  than  just  grammar 
checking.  Check  clarity  of  your 
statements,  style  and  tone.  You  can  choose  from 
six  analysis  types;  Business  Quick,  Business 
Detailed,  Technical  Quick,  Technical  Detailed, 
Literary  or  Journalistic.  No  matter  what  your 
writing  style,  PowerEdit  can  help  you  write 
correctly,  and  communicate  more  effectively. 
PowerEdit  works  from  within  your  word 
processing  program  for  ultimate  ease  of  use. 
Artificial  Linguistics/Oracle  #11466 

#07713  Power  Edit  LI  DOS  -525"  disk  $88 

#07714  Power  Edit  1.1  DOS-  3.5"  disk  $88 


CA-Textor 


Any  word  processor  gives  you  a  spell  checker 
and  thesaurus,  but  CA-Textor  goes  further.  It 
incorporates  drop-down  menus,  pop-up 
dialogs,  a  user-configurable  tool  bar,  user- 
defined  folders  and  an  advanced  search 
function  which  immediately  locates  and 
retrieves  specified  text.  You  also  get  full  editing 
capabilities  in  both  WYSIWYG  preview  and 
draft  mode,  an  advanced  table  editor  and  much 
more.  And  it's  all  easy  to  learn  and  use. 
Computer  Associates  #10715 
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TSR  modules  for  graphing  and  file  con- 
version. The  graph  component  adds  70K. 
to  the  load,  while  the  file  converters  con- 
sume about  10K  apiece  (Lucid  3-D  comes 
with  four — for  comma-delimited,  Dac- 
Easy  Accounting,  dBASE,  and  Lotus 
files).  You  can  pop  these  modules  in  and 
out  of  memory  as  needed,  using  DOS 
command-line  switches.  But  even  with 
only  the  basic  spreadsheet  on  board,  your 
task-switching  options  are  pretty  limited. 
Don't  expect  to  run  Lucid  3-D  in  the 
background  while  you  use  a  full-scale 
word  processor  or  database  manager. 


SUITABILITY 

TO 

TASK 

Lucid 

3-D 

POOR 

IAjH 

GOOD 

UMUINI 

Analysis  and  model  building 
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Consolidation  and  linking 
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Charting 
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Worksheet  publishing 
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Spreadsheets 

When  running  in  TSR 
modey  Lucid  3-D  gives 
you  considerable  reward — 
the  ability  to  cut  and 
paste  text  between 
your  spreadsheet  and 
another  application. 

PASTEABILITY 

But  if  you  can  make  all  the  pieces  fit,  Lu- 
cid 3-D  in  TSR  mode  gives  you  one  con- 
siderable reward — the  ability  to  cut  and 
paste  text  between  your  spreadsheet  and 
another  application.  Microsoft  Windows 
users  take  this  kind  of  interapplication 
transfer  capability  for  granted,  but  in  the 
world  of  DOS  spreadsheets,  it's  normally 
a  pain. 

Like  InstaCalc,  Lucid  3-D  pays  for 


transfer  convenience  by  eliminating 
some  of  the  functionality  available  in 
other  spreadsheets.  The  big  dropouts  are 
database  management  and  presentation 
features.  Although  Lucid  3-D  can  sort 
lists  (on  two  keys,  by  row  or  column),  it 
has  no  querying  capability  beyond  simple 
search-and-replace,  no  frequency  analy- 
sis, and  no  regression  analysis.  As  for 
presentation,  there  is  virtually  none.  This 
is  strictly  a  one-font,  one-size  number 
cruncher  in  the  grand  tradition  of  Lotus 
1-2-3  prior  to  Allways. 

The  graphics  component  of  Lucid 
3-D  has  been  improved  slightly  in  the  cur- 
rent version  of  the  program.  New  chart 
types  such  as  area,  scatter,  stacked  area, 
and  x,y  charts  have  been  added,  along 
with  horizontal  variants  of  all  types.  But 
the  program  still  lacks  such  common- 
place charting  amenities  as  the  ability  to 
scale  axes  manually  and  annotate  data 
points. 

LUCIDITY 

On  the  plus  side,  Lucid  3-D  lets  you  open 
as  many  as  nine  worksheet  windows, 


How  One  Man 

Keep  783  Bsc 

Introducing  A  Revolutionary  New  Way 


Whether  you.'re  a 
single  user  or  on  a 
network,  new 
CA-UpToDate  is  the 
best  way  to  organ- 
ize, schedule,  coor- 
dinate and  manage 


CA-UpToDate 


people,  resources, 
individual  calendars 
and  workgroup 
schedules. 

One  click  of  a 
mouse  is  all  it  takes 
to  find  an  available 


conference  room, 
search  for  a  free 
time  block,  send  a 
memo  to  a  hun- 
dred people, 
schedule  a  meet- 
ing for  25  differ- 


ed 
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Spreadsheets 


some  of  which  may  be  used  for  multiple 
views  of  the  same  worksheet.  (InstaCalc, 
for  instance,  allows  users  to  open  only 
one  window  at  a  time.)  A  file-linking 
mechanism  lets  you  create  consolidation 
worksheets  or  large-scale  models  built 
from  bite-size  components.  Lucid  3-D's 
built-in  function  set  is  adequate  for 
everyday  business  math,  the  macro  lan- 
guage is  robust  and  includes  user-defined 
function  capability,  an  auditor  is  avail- 
able, and  recalculation  speeds  are  superb. 
The  program  also  offers  rudimentary 
mouse  support  and  comes  with  a  handy 
notepad  and  calculator,  each  in  a  pop-up 
window. 

On  a  functionality-per-dollar  basis, 
though.  Lucid  3-D  doesn't  stand  up  well 
in  the  current  market  of  spreadsheet 
packages.  The  program  is  twice  as  expen- 
sive as  the  comparably  featured  Insta- 
Calc and  only  $50  less  than  the  very  richly 
endowed  CA-SuperCalc  5.5.  If  you  need 
TSR  convenience  and  can  live  with  the 
limitations,  give  Lucid  3-D  a  look.  But 
check  out  the  closely  positioned  competi- 
tion as  well. 


Microsoft  Corp. 

Microsoft  Excel 


Microsoft  Excel's  days  of  being  the  only 
bright  kid  on  the  block  are  over.  A  strong 
competitor  from  Borland  International 
has  moved  in,  and  a  credible  challenger 
from  Lotus  Development  Corp.  is  almost 
certainly  on  the  way. 
But  the  $495  Excel 
still  has  plenty  of 
qualities  that  are 
unmatched  by  any 
other  spreadsheet  in 
any  operating  envi- 
ronment. 

In  particular.  Ex- 
cel remains  the  premiere  analytic  tool. 
Excel  has  always  had  a  richer  function  set 
than  Lotus  1-2-3  or  Quattro  Pro.  includ- 
ing functions  for  performing  regression 
and  trend  analysis,  constructing  "what- 
if"  tables,  and  manipulating  matrices.  In 
other  programs,  these  operations  are  im- 
plemented as  menu  commands.  Excel's 


Microsoft  Excel  remains 
the  premiere  analytic 
tool  Its  advanced  functions 
include  financial  analysis, 

engineering,  calendar 
arithmetic,  and  statistics. 

approach  lets  you  analyze  several  sets  of 
data  on  the  same  worksheet  and  see 
where  the  numbers  came  from.  Excel's 
macro  language  also  allows  users  to  cre- 
ate their  own  custom  functions. 

Excel  is  also  the  only  spreadsheet  that 
includes  an  outliner  and  a  spell-checker, 
both  features  that,  so  far.  have  drawn  no 
imitators.  You  can  use  the  outline  to  de- 
sign the  spreadsheet  or  let  Excel  use  the 
structure  of  your  model  to  find  the  appro- 
priate hierarchical  levels  automatically. 
By  clicking  on  buttons  you  can  see  what- 


And  A  Mouse 


To  Manage  Time,  People,  And  Resources. 


ent  users  with  full  agendas, 
make  lunch  plans  with  a 
client  or  remind  your  entire 
783-person  sales  team  of  top 
priorities  and  deadlines. 

And  it's  so  easy.  The  col- 
orful, graphical  look  and  feel 
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of  CA-UpToDate 
makes  it  quick 
and  simple  to 
learn.  The  color- 
grid  schedules,  pop-up 
menus,  warning  beeps  and 
reminders  help  you  keep 


MICROSOFT. 
WINDOVS.. 


track  of  hundreds  of  peo- 
ple, events  and  resources 
with  very  little  effort. 

Call  1-800-CALLCAI 
today  for  your  free  demo  disk. 

It  will  show  you  how  easy  it  is  to  bring 
you  and  your  entire  company  UpToDate. 


Free 

Demo  Du* 


in 
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ever  level  of  detail  you  need.  For  exam- 
ple, if  your  worksheet  has  monthly  inputs 
rolled  into  quarterly  totals,  with  a  year- 
to-dale  column  at  the  end.  you  can  tell 
the  outliner  to  show  just  the  YTD  num- 
bers, the  quarterly  numbers  plus  the 
YTD  numbers,  or  the  entire  model. 

Microsoft  Excel  4.0  is 
the  only  spreadsheet 
that  includes  an 
outliner  and  a 
spell-checker. 

AN  ANALYTIC  EYE 

With  Version  4.0,  which  shipped  last 
April,  Microsoft  Corp.  extends  Excel's 
analytic  lead.  The  program  now  includes 
four  categories  of  advanced  functions  ( fi- 
nancial analysis,  engineering,  calendar 
arithmetic,  and  statistics),  the  Analysis 
Toolpak.  a  faster  Solver  that  includes  in- 
teger programming,  and  a  crosstab  gener- 
ator. All  these  new  items  have  been  im- 
plemented as  add-ins  (to  keep  the  si/e  of 
the  .EXE  file  within  reason  and  to  avoid 
burdening  users  who  don't  need  the  spe- 
cialized features). 

But  unlike  the  typical  add-in  for 
1-2-3,  Release  2jc,  Microsoft's  add-ins 
are  completely  integrated  into  the  core 
program's  user  interface.  Once  installed, 
the  new  functions  are  available  from  any- 
where in  the  program,  and  the  new  com- 
mands simply  attach  themselves  to  the 
core  menus.  (An  add-in  manager  lets  you 
specify  an  auto-attach  list.) 

Addressing  a  major  weakness  of  ear- 
lier versions,  the  latest  revision  also  adds 
a  1-2-3  macro  interpreter.  Macros  written 
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Consolidation  and  linking 


Charting 


Worksheet  publishing 
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Three  Easy  Pieces 


by  Craig  Stinson 

Three  great  usability  ideas  are  likely 
to  become  standard  components  of  all 
Windows  spreadsheets  from  now  on. 
First  introduced  by  Microsoft  Corp.  in 
Microsoft  Excel  4.0,  Borland  Interna- 
tional has  already  implemented  ver- 
sions of  all  three  in  Quattro  Pro  for 
Windows  1.0,  and  Lotus  Development 
Corp.  incorporated  two  of  them  in  the 
recently  shipped  SmartPak  add-in  for 
Lotus  1-2-3  for  Windows.  The  three 
ideas  are  drag-and-drop  cell  manipu- 
lation, automatic  series  creation,  and 
one-step  block  formatting. 

DRAG-AND-DROP 

In  Excel  and  QPW.  you  can  now  move 
and  copy  cells  with  the  mouse,  rather 
than  having  to  use  menu  commands. 
When  you  position  the  mouse  on  the 
border  of  a  cell  or  selected  range  in 
Excel,  the  pointer  shape  changes  from 
a  cross  to  an  arrow.  At  that  point,  if 
you  want  to  move  the  selection,  just 
drag  it.  If  you  want  to  copy  it,  hold 
down  the  Ctrl  key  while  you  drag.  In 
QPW,  you  can  drag  and  drop  a  range 
of  cells  without  having  to  position  the 
mouse  on  the  range  border  first.  The 
trade-off  for  this  simpler  procedure  is 
that  you  can't  drag  single  cells. 

In  addition  to  copying  and  moving. 
Excel  lets  you  insert,  delete,  and  clear 
cells  by  direct  manipulation.  These 
maneuvers  aren't  available  in  QPW. 

AUTOFILL 

Excel's  AutoFill  feature  makes  creat- 
ing time-series  column  headings  a 
snap.  The  program  displays  a  small 
black  square,  called  a  fill  handle,  at  the 
lower  right  corner  of  the  current  cell 
or  range.  Drag  the  handle  in  any  direc- 
tion, and  Excel  performs  an  intelli- 
gent extension  of  whatever's  currently 
selected.  If  the  selection  is  January, 
for  example,  and  you  drag  across  the 
next  1 1  cells  to  the  right,  you  get  head- 
ings for  each  month  of  the  year.  If  the 
selection  is  Quarter  1 ,  you  get  Quarter 


2,  Quarter  3,  and  so  on.  You  can  create 
numeric  series,  as  well;  Excel  simply 
extrapolates  whatever  you  start  with. 

QPW  and  1  -2-3  for  Windows  have 
both  picked  up  on  the  AutoFill  idea. 
But  both  of  these  products  require 
that  you  select  the  range  to  be  filled 
first,  then  click  on  an  icon  or  choose 
a  menu  command. 

FORMAT  POWER 

Excel's  AutoFormat  feature  borrows 
from  the  playbook  of  many  presenta- 
tion graphics  programs.  Excel  comes 
with  "designer"  formatting  combina- 
tions that  can  be  applied  like  tem- 
plates. Some  are  flamboyant,  and 
some  are  plain;  some  are  suitable  for 
color  displays,  while  others  help  you 
get  the  most  out  of  your  black-and- 
white  printer.  When  you  select  any 
cell  in  an  occupied  range  and  choose 
the  AutoFormat  command.  Excel 
presents  a  dialog  box  listing  the  for- 
mat combos  by  name  and  showing 
samples  of  each.  Your  choice  is  auto- 
matically applied  to  the  entire  range, 
not  just  the  current  cell. 

QPW  and  1-2-3  for  Windows  both 
have  comparable  features,  but  both 
make  you  select  the  entire  range  be- 
fore formatting.  And  neither  of  the 
competitors'  commands  is  quite  as  in- 
telligent as  the  original.  Excel's  com- 
mand recognizes  summary  rows  and 
columns  and  automatically  gives  them 
a  contrasting  format.  QPW  and 
1-2-3  for  Windows  simply  assume  that 
the  outer  rows  and  columns  of  your 
selection  should  get  special  treatment, 
and  they  make  you  override  that  de- 
fault if  it's  inappropriate. 

On  the  other  hand,  QPW  provides 
half  as  many  formats  as  Excel  and 
gives  them  the  names  of  famous  com- 
posers. The  whimsy  of  formatting 
your  budget  with  Puccini  or  Scarlatti 
is  delightful.  But  whoever  at  Borland 
chose  the  name  Wagner  for  a  mono- 
chromatic formatting  combination 
needs  to  visit  the  opera  house.  □ 
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SO  MORE  REASONS 
TO  BUY  AN  OKI 
PA6EPRIN 


Every  Okidata"  page  print 
comes  with  oiir  super-reliable, 
no-moving-parts  LED  printhead, 
5-year  printhead  warranty,  and  a 
list  of  business-oriented  features 
everything  you  need  to  turn  out  mountains 
of  crisp,  professional-quality  text  and  grap 
output.  But  just  in  case  those  aren't  enough 
reasons  to  buy  one,  for  a  limited  time  we'll 
you  50  more. 

Because  right  now,  we' re  offering  HJ-.  _    <m>m*±mm  w*m*wm. 
a  $50  cash  rebate  on  these  Okidata     ■  CC  I1  AC  II   DED  II I  E 

LED  page  printers.  (Or,  if  you'd       1  VUU  UHOfl  IIEDHI  I. 

prefer,  you  can  choose  a  free  Okidata  |  Or  choose  one  instead:  □  Free  Okidata  Toner  Cartridge  □  Free  Adobe  Type  Manager" 

toner  cartridge  or  Adobe  Type  ■ 

Manager®  software  instead  of  cash.)  " 

But  hurry  -  offer  expires  December  |  ADDRESS  

31, 1992.  I 

Call  our  toll-free  number,  or  visit 

your  nearest  authorized  Okidata  I  serial  #  of  printer  purchased  DDDDDDDDDDDD 
dealer. 


OL&40: 
FULL-FEATURED 
ADOBE "  POSTSCRIPT" 


I  OHef  available  only  on  OWata  OL400,  OL810.  OL830and  OL840  Valid  on  printers  purchased  between  10192  and  1231/92  in  U  S. 

*  and  Canada  only  Offer  only  valid  to  ultimate  End  User  customer  Rebate  paid  in  U.S.  dollars.  Send  rebate  coupon,  product  serial 

_  number  cut  from  box.  and  original  store  recept  showing  dale,  store  name,  invoice  number  and  model  purchased  to  OKIDATA  REBATE. 

■  P  0  Boi  5072,  Farmingdate,  NY  1 1 736-5072.  Must  be  received  by  1 .1593  Allow  4-6  weeks  lor  delivery.  Void  where  prohibited 


OL830: 
ADOBE  ■  POSTSCRHT™ 
FOR  TEXT  AND  GRAPHICS 


OL810: 
BUSINESS  CLASS 
TEXT  AND  GRAPHICS 


tmm 


GALL  1-800-OKI-TEAM  EXT.  202  FOR  THE  DEALER  NEAREST  YOU. 

5-year  limited  warranty  on  LED  printhead  plus  1  year  limited  parts/labor  on  entire  printer.Adobe  and  PostScript  are  TMs  (Reg.  TMs  in  certain  jurisdictions)  and 
Adobe  Type  Manager  is  a  Reg.  TM  of  Adobe  Systems.  Inc.  OKIDATA  and  the  OKI  OK1  are  Reg  TMs  of  Oki  Electric  Industry,  Ltd. 
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PERSONAL 
WORD-PROCESSING 


Hype. 


Saying  bon  voyage  to 
your  old  spreadsheet  is 
easier  than  you  think. 
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Facts. 


This  Microsoft  ad  on  the  left  has  a  lot  to  say  about  their 
spreadsheet,  Microsoft'  Excel.  It  also  has  a  lot  to  say  about 
our  spreadsheet,  1-2-3.  But  before  you  believe  their  ad,  ask 
yourself  "What  are  the  facts  and  what's  just  hype?" 

According  to  their  ad,  Microsoft  Excel  will  read  and  write 
all  your  Lotus'  1-2-3*  spreadsheet  files  and  run  your  i-2-3 
macros  unmodified.  Well,  that'd  be  very  impressive-if  it  were 
all  true.  But  the  fact  is,  Excel  cant  read  Allways  files;  or  pre- 
serve formulas  containing  a  3D  range;  nor  can  it  convert  some 
WK3  files  to  Workbooks;  and  it  certainly  can't  run  1-2-3  macros 
containing  commands  from  versions  after  Release  2.01. 

Now,  the  ad  on  the  left  also  tells  you  that  a  1-2-3  user 
need  only  type  in  a  1-2-3  command  and  Excel  will  show  the 
equivalent  command.  Wrong,  again.  Excel  only  supports 
1-2-3  Release  2.01  commands.  In  fact,  Excel  can't  execute 
your  familiar  commands  from  Releases  2.2, 2.3, 2.4  and  31 
Try  pressing  /,  Range,  Search  in  Excel  and  see  what  happens. 
Absolutely  nothing. 

The  fact  is,  if  you're  a  DOS 
spreadsheet  user,  only  1-2-3  for 
Windows  mates  sense. 

If  you're  a  1-2-3  user,  you've  created  and  saved  hundreds 
of  1-2-3  files,  styles  and  macros.  It  would  certainly  simplify 
your  life  if  you  could  continue  to  use  them,  wouldn't  it? 
Well,  any  1-2-3  for  DOS  file,  style  or  macro  can  be  read 
and  executed  by  1-2-3  for  Windows.  And  only  1-2-3  for 
Windows"'-  with  its  built-in  Classic'  Menu -lets  you 
use  your  familiar  1-2-3  commands.  Plus,  only  1-2-3's  3D 
technology  gives  you  easy  access  to  256  Worksheets 
and  lets  you  build  true  3D  formulas.  In  comparison, 
Excel's  Workbook  offering  is  a  limited  imitation  of  true 
3D.  Try  opening  a  large  1-2-3  3D  file  in  Excel  and  see 
what  happens.  If  you're  lucky,  it  will  work.  So  for  the  1-2-3 
for  DOS  user  moving  to  Windows,  whv  would  you  use 
anything  but  1-2-3? 


The  fact  is.  the  new  1-2-3  for 
Windows  is  better  than  ever. 

The  latest  release  of  1-2-3  for  Windows  now  includes  per- 
formance enhancements.  (For  example,  it's  now  the  fastest 
Windows  spreadsheet  for  printing  on  PostScript'  printers. 
It's  also  the  fastest  to  launch.)  WeVe  also  added  over  25 
innovative  new  features,  usability  enhancements  and  new 
programming  tools.  New  features  include:  customizable 
SmartFill  which  lets  you  create  custom  lists  such  as  sales 
offices,  department  names,  employee  lists,  etc.  and  use  them 
again  and  again  (a  feature  not  found  in  Excel);  SmartFormat, 
which  gives  you  pre-defined  table  formats;  3D  SmartSum  for 
summing  up  columns  or  rows  across  and  through  your  3D 
worksheets;  and  the  ability  to  create  custom  GUI-style  dialog 
boxes.  The  result-1-2-3  for  Windows  is  now  one  of  the  most 
powerful  and  easy-to-use  spreadsheets  ever  developed. 

And,  if  you're  a  spreadsheet  user  who  needs  to  access 
external  databases,  1-2-3  for  Windows  remains  unmatched- 
particularly  if  you  need  relational  capabilities.  The  fact  is, 
Excel's  data  access  capabilities  rest  on  a  third-party  product 
that  offers  limited  relational  capabilities.  Which  explains  why 
Corporate  Computing  (August  1992)  recently  wrote  that  "for 
the  experienced  1-2-3  database  user,  1-2-3  for  Windows  with 
DataLens*  is  the  front-end  tool  of  choicer 

In  fact,  not  only  do  people  prefer  our  product, 
but  according  to  the  ComputerWorld  Spreadsheet  Brand 
Preference  Study,  more  people  prefer  our  company.  Lotus 
beat  everybody  (including  Microsoft)  for  the  awards  of  "best 
company  to  do  business  with"  and  "company  that  offers  the 
best  service  and  support 

Before  you  decide  on  a  spreadsheet,  remember- no  one 
knows  more  about  spreadsheets- and  the  people  who  use 
them-than  Lotus. 

For  more  information  visit  your  Authorized  Lotus  Reseller 
or  call  us  today  for  your  free  auto  demo  at  1-800-TRADE-UR 
ext.  7064!  After  all,  hype  only  goes  so  far. 


Lotus 


12-3forWindows 


01992  Lotus  Development  Corporation  All  rights  reserved.  Lotus.  12  3  and  DataLens  are  registered  trademarks  of  Lotus  Development  Corporation.  Classic  is  a  registered  trademark  licensed  to  Lotus  Development  Corporation 
Microsoft  is  a  registered  trademark  and  Windows  is  a  trademark  of  Microsoft  Corpuratkm.  PostScript  is  a  registered  trademark  of  Adobe  Systems.  Incorporated 
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Microsoft  Excel's  new  Crosstab  ReportWizard  makes 
it  simple  to  analyze  database  records.  As  shown  In 
the  screenshot  above,  ReportWizard  is  about  to 
create  a  table  showing  the  average  total  sale  for 
each  salesperson  and  each  product 

for  1-2-3,  Release  2jc,  can  now  be  run 
without  translation  in  Excel.  An 
(XLCALL)  statement,  furthermore.  lets 
you  embellish  imported  Lotus  macros 
with  code  written  in  Excel's  own  macro 
language. 

Excel  4.0's  new  calendar  functions 
simplify  tasks  that  are  awkward  to  per- 
form with  traditional  spreadsheet  meth- 
ods. So,  for  example,  the  EDATE  func- 
tion returns  the  serial  number  of  a  date 
a  specified  number  of  months  before  or 
after  some  other  date.  WORKDAY  re- 
turns the  serial  number  of  a  date  that  falls 
a  specified  number  of  working  days 
ahead  or  behind  another  date. 
NETWORKDAYS  returns  the  number 
of  whole  working  days  between  two 
dates. 

The  new  financial  functions  in  Excel 
include  both  widely  applicable  items  (for 
example.  FVSCHEDULE.  which  calcu- 
lates the  future  value  of  an  investment 
given  a  schedule  of  changing  yields)  and 
items  of  interest  only  to  specialists  (for 
example,  MDURATION.  which  returns 
the  Macauley  modified  duration  for  a  se- 
curity with  an  assumed  par  value  of  $  1 00). 
The  engineering  category  includes  unit- 
converting  functions  and  functions  for 
performing  imaginary  and  complex-num- 
ber arithmetic.  Other  new  functions  let 
you  round  numbers  to  multiples  other 
than  1,  calculate  least  common  multiples 
and  greatest  common  divisors,  find  the 
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integer  portion  of  a 
division,  and  more. 

TOOLS  APLENTY 

The  Analysis  Tool- 
pak,  meanwhile,  in- 
cludes commands 
that  let  you  gener- 
ate random  num- 
bers meeting  vari- 
ous nonuniform 
distributions,  create 
frequency  tables 
and  histograms, 
produce  rank-and- 
percentile  tables, 
generate  moving 
averages  (with  and  without  exponential 
smoothing),  extract  random  and  periodic 
samples  from  a  data  set,  generate  a  table 
of  descriptive  statistics,  and  perform  a  va- 
riety of  standard  statistical  tests. 

Crosstab  ReportWizard  takes  all  the 
hard  work  out  of  cross-tabulating  Excel 
databases.  With  it  you  can,  for  example, 
take  a  database  of  financial  transactions 
and  quickly  turn  it  into  a  table  organized 
by  expense  category  and  subcategory  in 
the  row  dimension  and  time  periods  in 
the  column  dimension.  You  can  add  sub- 
totals in  either  dimension  and  aggregate 
the  data  with  any  of  the  standard  statisti- 
cal functions,  such  as  SUM  and  AVER- 
AGE. Excel  automatically  applies  its  out- 
liner  to  the  resulting  table,  so  you  can 


FACT  FILE 


Microsoft  Excel, 
Version  4.0 

Microsoft  Corp.,  One  Microsoft  Way, 
Redmond,  WA  98052;  800-426-9400,  206- 
828-8080;  fax.  206-936-7329 


List  price:  $495. 

Requires:  2MB  RAM.  5MB  hard  disk  space,  Windows 
3.0  or  later.  4MB  RAM,  10MB  hard  disk  space,  mouse 
recommended 

In  short  Still  the  premier  analytic  spreadsheet,  Micro- 
soft Excel  is  full  of  great  features  that  simplify  the 
building  of  formulas  and  models.  Its  latest  version  adds 
direct  support  for  Lotus  1-2-3  macros,  an  easy-to-use 
crosstab  tool,  an  extensive  set  of  specialized  functions, 
import/export  support  for  Lotus  WYSIWYG  formatting, 
and  a  close  approximation  of  three-dimensional  work- 
sheet modeling. 
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easily  pop  in  and  out  of  any  level  of  detail. 
To  top  it  all  off,  if  you  want  to  see  the 
individual  records  behind  any  aggregate 
value,  all  you  need  to  do  is  double-click 
on  the  aggregate  cell;  Excel  goes  back  to 
the  database,  does  a  quick  extract,  and 
presents  each  relevant  record  in  a  new 
table. 

In  addition  to  these  analytic  features. 
Excel  offers  a  host  of  conveniences  for 
building  formulas  and  models.  While  you 
enter  or  edit  formulas,  for  example,  it 
uses  boldface  characters  to  show  exactly 
which  parentheses  are  paired.  If  you  for- 
get what  arguments  a  function  requires, 
you  can  press  the  Ctrl-A  key  combination 

Microsoft  Excels 
vulnerabilities 
currently  lie  in 
the  areas  of 
consolidation 
and presentation. 

in  the  middle  of  a  formula  and  Excel  will 
tell  you.  If  you  need  to  copy  a  portion 
of  a  formula  to  another  cell,  you  can  use 
the  copy  and  paste  commands  while 
you're  on  the  formula  bar  (Quattro  Pro 
for  Windows  also  offers  this  conven- 
ience). If  you  wonder  how  a  particular 
formula  result  was  arrived  at,  you  can 
simply  double-click  on  the  number:  Excel 
responds  by  selecting  all  of  that  formula's 
precedent  cells. 

Excel,  moreover,  is  the  only  spread- 
sheet available  today  that  lets  you  refer- 
ence cells  by  the  names  of  their  row  and 
column  headings.  For  example,  if  you 
name  column  D  "March"  and  row  5 
"COGS."  then  you  can  reference  cell  D5 
as  "March  COGS." 

CHINKS  IN  THE  ARMOR 

Excel's  biggest  areas  of  vulnerability  cur- 
rently lie  its  consolidation  and  presenta- 
tion. 

The  program  includes  a  name-based 
Consolidate  command  that  rolls  up  sub- 
sidiary worksheets  on  the  basis  either  of 
cell  position  or  row-and-column  head- 
ings. Though  powerful  and  versatile,  the 
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Special  $99  Offer  Includes  Grammatik  Free!  For  A  Limited  Time  Only. 


The  Wad  Is  Out 

Introducing  New  CA-Textor.  The  Friendliest, 
Easiest  Word  Processor  You'll  Ever  Meet. 


Welcome  to  a  whole  new  chapter  in  word  processing. 
Introducing  new  CA-Textor'v  for  Windows,  the 
first  word  processor  that  makes 
CA-Textor      writing  almost  as  easy  as  talking. 
_^<v^  You'  11  have  CA-Textor  up 

<VW^       and  running  in  seconds.  And 
^•^ci     tnan^s  10  its  graphical,  easy-to- 
>^  V'    use  <-tesign,  you'll  be  adding  more 
power  and  persuasion  to  memos, 
letters,  briefs  and  reports  almost 


Setup  Tools 


HvKlblc  Position  [Lett 
Avalable  functions 


il 


Show    text  &  Icon 


Instdllcil  functions 


Customise  thefrature  rich  tool  bar  in  just  seconds.  Decide  which  tools you 
want,  how  they  ■  'II  look  and  where  the\  •  'II  appi  ar  on  screen. 


Save 
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Col  break 


Column 


Erase 


■M 

Fields 


Form  Just 


Justified 
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Number 


Page 
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Page  break 


Picture 


"S6 
Replace 


Search 


Configuration 


Setup 


_    I  m  V  #  £ 

Fields  Keyboard  Printer  Thesaurus  User 

m    m  1  m  1 

Documents        Files  Numbers  Spetlcfceck  Tools 


fosMon  I  me 


CA  -  Tcxtor's  friendly :  graphical  design  helpsyou  wort  smarter  than  ever 
with Just  a  Jew  clicks  of  the  mouse. 

American  English, 
British  English  and 
French.  Yes,  French! 
But  that's  not  all. 
CA-Textor  is  so 
user-friendly,  it  also 
lets  you  customize  its 
feature-rich  tool  bar 
to  match  your  own 
personal  specifica- 
tions. 

Decide  where  the 
tool  bar  appears  on 
your  screen. 


i  up  t...  t  r 


1  Malic 


I  ■  ■ ■  t  .  •  ,r 1 1 1  ... ■ 


Tho 


instantly  -  all  with  just  a  few  clicks  of  the 
mouse 

You  can  write  and  edit  documents 
in  standard,  draft  or  WYSIWYG 
modes.  (WYSIWYG  means  "What 
You  See  Is  What  You  Get."  Get  it?) 

Create  and  modify  tables 
with  its  powerful  table  editor 
and  dynamic  calculation 
cells. 

Work  on  multiple  doc- 
uments at  the  same  time 
with  its  advanced  MDI 
interface. 

Or  insert  pictures  for 
added  impact,  including 
CGM,  TIFF, 
WMF,  WPG  and 
BMP  file 
idows™  formats-and  if 
you  don't  know  what  those 
mean,  don't  worry 

With  CA-Textor,  you 
don't  need  to.  It  can  even 
proofread  your  work  with  four 
user-defined  dictionaries,  plus  a 
spellchecker  that  understands 


With  support  for  almost 300 typefaces  and 
dozens  qf  colors,  you  can  really  add  new 
meaning  to  the  phrase.  "It 's  not  what 
you  say. . .  it  s  howyou  say  it. " 

Select  icon  and  text  formats  for  tool  buttons. 

You  can  even  arrange  the  sequence  of  push 
buttons  you  use  most  frequently. 
To  order  vour  free  Demo 
Disk,  just  dial  1-800  CALL  CAI. 
Do  it  today. 
And  don't  forget  to  say  the 
magic  word. 
CA-Textor. 


Free 

Demo  Disk 


Computer 
Associates 

Software  superior  by  design. 

Computer  Associates  International.  Inc..  One  Computer 
Associates  rlaza.  Islandia.  NY  1 1 788  -7000.  All  product 
names  referenced  herein  are  trademarks  of  their  rcspec 
live  companies. 
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command  is  complicated.  Version  4.0's 
new  workbook  feature  brings  a  form  of 
three-dimensionality  to  Excel,  but  users 
who  like  to  work  in  multipage  documents 
will  find  Quattro  Pro  for  Windows*  ap- 

Excel faces  a 
strong  competitor 
from  Borland, 
while  a  credible 
challenger from 
Lotus  is  almost 
certainly  on  the  way. 

proach  much  more  satisfactory.  Excel"s 
workbook  files  tend  to  be  considerably 
larger  than  corresponding  QPW  note- 
books. Both  the  user  interface  for  manip- 
ulating workbooks  and  the  syntax  for  re- 
ferencing ranges  that  span  workbook 
components  lack  the  elegant  simplicity  of 
QPW. 

Presentation  is  still  one  of  Excel's 
strong  suits.  If  you're  looking  for  presen- 
tation graphics.  Quattro  Pro  for  Win- 
dows does  it  better — offering  more  color 
options  (including  gradient  fills),  bit- 
mapped backgrounds,  and  a  fully  func- 
tional slide-show  utility.  But  if  you  are  in- 
terested in  annotating  worksheets  with 
text  and  arrows.  Excel's  drawing  layer  is 
superior. 

On  the  bottom  line,  Microsoft  Excel 
is  simply  a  colossal  spreadsheet  program. 
And  the  new  competition  coming  from 
other  spreadsheet  vendors  is  only  going 
to  make  it  better. 

Borland  International  Inc. 


Quattro  Pro 


On  the  DOS  side  of  the  great  divide,  the 
most  versatile  spreadsheet  you  can  buy 
is  Borland  International's  Quattro  Pro 
4.0.  The  $495  Quattro  Pro  has  made  its 
way  in  the  world  by  being  as  Lotus 
1-2-3-compatible  as  a  program  could 
dare  to  be  (altogether  too  compatible,  in 
the  opinion  of  Lotus  Development 
Corp.'s  legal  department),  while  con- 


sistently outgun- 
ning  1-2-3  on  fea- 
tures and  maintain- 
ing parity  on  per- 
formance. 

At  its  debut  in 
1989,  Quattro  Pro 
won  market  share 
by  offering  built-in 
publishing  features, 
superior  graphics, 
useful  extensions  to 
1-2-3's  function  li- 
brary and  macro 
language,  an  op- 
tional Lotus-mim- 
icking menu  tree,  a 
macro  debugger,  and  the  ability  to  run 
on  modest  hardware.  Since  then  Lotus 
has  countered  much  of  this  onslaught,  but 
Borland  keeps  countering  back.  The  lat- 
est version,  introduced  last  February,  has 
turned  the  competitive  burner  up  a  notch 
by  providing  the  biggest  boost  yet  to 
Quattro  Pro's  feature  set. 

Quattro  Pro  is  a  two-dimensional  pro- 
gram that  can  handle  up  to  32  worksheets 
in  memory  at  once.  Users  can  toggle  be- 
tween two  display 
modes — a  character- 
oriented  windowing 
interface,  in  which 
files  can  be  tiled, 
zoomed,  or  over- 
lapped, and  a  graph- 
ics-mode display 
that  shows  the  effect 
of  fonts,  rules,  and  shading.  A  mouse  pal- 
ette, available  in  both  modes,  provides 
quick  access  to  often-used  commands; 
among  other  things,  it  includes  a  summa- 
tion button,  a  button  to  adjust  column 
widths  so  they  accommodate  the  widest 
entries,  and  a  button  to  switch  display 
modes.  Users  can  customize  the  palette 
by  linking  their  own  macros  to  buttons. 

Although  the  program  lacks  the  con- 
solidation convenience  offered  by  true 
three-dimensional  spreadsheets,  it  does 
allow  flexible  file-linking  formulas  (such 
formulas  can  even  reference  external 
files  by  wildcards)  and  includes  a  com- 
mand to  save  groups  of  files  under  a 
"workspace"  umbrella. 


EASY  PRO-FOR  MANCE 

Making  everyday  spreadsheet  func- 
tionality easier  is  the  dominant  theme  in 
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Quattro  Pro's  "analytic  graphing"  features  let  you 
aggregate  values,  calculate  moving  averages,  and 
plot  regression  lines,  without  requiring  you  to  enter 
formulas. 

the  Microsoft  Windows  market.  But  in 
Quattro  Pro  4.0,  Borland  showed  how  it 
can  be  done  with  a  DOS  product  as  well. 
The  latest  version  offers  a  set  of  "analytic 
graphing"  commands  that  let  users  per- 
form commonplace  transformations  on 
raw  data. 

These  commands,  for  example,  let  you 
automatically  generate  moving  averages 
or  plot  the  curve  or  line  that  best  fits  a 
scattergram.  You  can  also  take  data  from 
one  time  series  and  aggregate  it  into  an- 
other— converting,  for  example,  daily 
sales  numbers  into  monthly  averages. 
None  of  this  requires  conventional 
spreadsheet  formulas;  the  program  pre- 
sents you  with  a  series  of  menu  options 
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Quattro  Pro,  Version  4.0 

Borland  International  Inc.,  1800  Green  Hills 
Rd,  P.O.  Box 660001,  Scotts  Valley,  CA 
95067;  800-33 1 -0877,  408-461-9122 


List  price:  $495 

Requires:  512K  RAM.  DOS  2.0  or  later. 
In  short  Quattro  Pro  offers  full  Lotus  1-2-3.  Release 
2.x.  compatibility,  the  ability  to  work  with  up  to  32 
two-dimensional  files  in  memory,  rich  file-linking  fea- 
tures, integrated  publishing  features,  innovative  analyt- 
ical graphics,  a  full  battery  of  business  charts,  a  slide- 
show  utility,  an  optimizer,  an  auditor,  a  macro  debug- 
ger, and  many  other  attractions. 
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Expand  Your  View 


Comdex  Booth  SI 882 


Yes,  it's  definitely  time  you  expanded  your  view  to  the  non-interlaced 
15"  ViewSonic  6FS  monitor. 

For  one  thing,  you  get  36-percent  more  viewing  space  than  with  a 
standard  14"  monitor.  And.  since  you  can  display  more  information 
on  the  screen  with  the  larger  15"  flat  square  screen,  this  is  an  ideal 
monitor  for  W  indows,  Graphical  User  Interface  (Gi  l)  and  desktop 
publishing  environments. 

Thanks  to  the  ultra  high  "2Hz  refresh  rate  with  resolution  up  to 
1 .024  x  "68,  the  ViewSonic  6FS  produces  the  most  vivid  and  precise 
flicker-free  image  anywhere.  In  addition,  the  non-glare  screen 
reduces  irritating  reflections. 

The  monitor,  compatihle  with  all  standard  resolutions,  features  32 
programmable  modes  with  digital  controls  to  More  and  customize 


the  display  to  fit  your  specific  needs.  It  also  is  certified  to  meet  strict 
MPR-U  Swedish  certifications  for  low  emissions,  which  makes  it 
environmentally  safe.  It's  a  fact-  die  ViewSonic  6FS  offers  special 
features  normally  available  only  on  larger,  more  expensive  monitors. 

Expand  your  view,  not  your  budget,  with  the  affordable 
15"  ViewSonic  6FS  monitor. 


ViewSonic 


20480  E.  Business  Parkway 
Walnut,  CA  91789 

(714)869-7976    (800)888-8583  Fax:(714)869-7958 

For  Immediate  faxed  information,  call  the  FaxSonic  "hot  line"  at 
(714)  H69-7318-it's  available  24  hours  a  day 

All  pfuluas  ami  bnunl  nime  2K  leuMnnl  traJciiurh  ol  Ihrir  I't'f 1  ffll  cuilpann 
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Look  on  the  bright  side. 
We  know  our  data's 
going  to  survive. 


COVER  STORY 

Spreadsheets 


and  does  all  of  the  grunt  work  for  you. 

Other  charting  improvements  intro- 
duced in  4.0  include  bubble  graphs — x,y 
charts  in  which  each  point  is  surrounded 
by  a  circle  scaled  to  reflect  the  point's 
coordinate  on  a  third  data  series — and 
zoom  and  pan.  The  latter  feature  lets  you 
magnify  an  area  of  a  chart  and  turn  it  into 
a  separate  chart. 

For  the  benefit  of  users  who  wrestle 
with  resource-allocation  problems,  Quat- 
tro  Pro  now  includes  an  optimizer.  This 
module,  a  version  of  Frontline  Systems' 
What-If  Analyst  add-in  for  1  -2-3,  uses  lin- 
ear and  nonlinear  programming  tech- 
niques to  find  combinations  of  worksheet 
inputs  that  produce  an  optimal  effect  on 
a  designated  target  cell  while  meeting 
specified  constraints.  (A  nearly  identical 
optimizer,  from  the  same  third-party 
source,  is  bundled  with  Microsoft  Excel 
and  Quattro  Pro  for  Windows.  Compara- 
ble functionality  is  included  in  Lotus 
1-2-3  for  Windows  and  1-2-3,  Release 
3.1+,  but  not  1-2-3.  Release  2.4.) 

PRESENT  AND  ACCOUNTED  FOR 

On  the  presentation  front.  Version  4.0 
now  offers  on-the-fly  font  scaling  using 
Bitstream  technology,  thereby  eliminat- 
ing the  font-building  delays  that  irritated 


|       SUITABILITY  TO  TASK  I 

Quattro  Pro 

GOOD 

EXCaiiNT 

Analysis  and  model  building  £  0 

o 

o 

Consolidation  and  linking     £  £ 

• 

0 

Charting                      Q  f) 

• 

o 

Worksheet  publishing         £  Q 

• 

• 

Interoperability  £ 

• 

• 

Applications  development    A  A 

• 

• 

users  of  earlier  versions.  Shipped  in  the 
box  are  five  families  of  scalable  fonts 
(Cooper  Black,  Courier,  Dutch.  Slate, 
and  Swiss),  as  well  as  1 1  bitmapped  fonts: 
the  latter  include  exotic  items  such  as  Old 
English  and  are  suitable  primarily  for 
large  headings. 

Like  1-2-3,  Release  2.4,  Quattro  Pro 
also  now  allows  you  to  encapsulate  com- 
binations of  formatting  attributes  as 
named  styles.  Among  other  virtues,  this 
feature  provides  a  way  to  work  around 
the  eight-font-per-worksheet  limit  of 
Version  3.0.  Unlike  1-2-3.  Quattro  Pro 
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4.0  also  permits  you  to  define  custom  dis- 
play formats.  The  options  are  less  exten- 
sive than  they  could  be  (unlike  Excel's 
custom  formats,  for  example.  Quattro 
Pro's  can't  specify  a  numeric  scaling  fac- 
tor), but  they're  valuable  nevertheless. 
You  can  use  them  to  include  unit  text  be- 
side numbers,  display  dates  in  a  fully 
spelled-out  form  (complete  with  week- 
day names),  force  leading  zeros,  assign 
fill  characters  for  check-writing  purposes, 
and  more. 

Background  printing  is  now  available 
with  the  help  of  a  separate  utility  pro- 
gram. This  TSR  uses  about  18K  of  mem- 
ory, spools  print  jobs  to  disk,  and  lets  you 
monitor  and  manage  its  queue  via  a  spe- 
cial window  (somewhat  like  Quattro 
Pro's  File  Manager  window).  NetWare 
users  can  also  specify  any  network  print 
queue  as  the  default  output  device  and 
monitor  and  manage  jobs  spooled  to  that 
queue. 

Workers  in  multivendor  environ- 
ments will  welcome  the  new  import  (but 
not  export)  support  for  the  Lotus  pub- 
lishing formats  .ALL,  .FMT,  and  .FM3. 
And  users  of  all  stripes  can  now  take  ad- 
vantage of  the  program's  auditor  module, 
which  displays  formula-dependency  and 
circular-reference  diagrams,  spots  for- 
mulas that  mistakenly  reference  labels  or 
blank  cells,  summarizes  worksheet  link- 
ages, and  more. 

HARDWORKING  SHEET 

On  the  worksheet.  Quattro  Pro  offers  a 
handful  of  other  modest  conveniences 
not  found  in  the  competition:  block  inser- 
tions and  deletions,  the  ability  to  anno- 
tate named  ranges,  password  protection 
that  can  be  applied  to  formulas  only 
(global  protection  is  also  available,  as  in 
other  programs),  the  ability  to  sort  by  col- 
umn as  well  as  by  row.  and  the  ability  to 
copy  formatting  attributes  separately 
from  cell  contents  and  vice  versa.  For 
those  who  want  their  spreadsheet  to  be 
a  presentation  graphics  program.  Quat- 
tro Pro  even  offers  an  integrated  slide- 
show  utility,  complete  with  ad  hoc 
branching  and  transitional  effects. 

Quattro  Pro's  biggest  weakness  rela- 
tive to  1-2-3  is  its  lack  of  third-party  add- 
in  support.  Borland  has  addressed  this  is- 
sue by  creating  an  add-in  toolkit  (avail- 
able at  no  charge,  the  kit  also  allows  C 
and  C++  programmers  to  create  custom 


functions)  and  has  tried  to  prime  the 
pump  with  an  extra-cost  Financial  (Ana- 
lyst package  for  $49.95  (a  set  of  functions 
for  performing  complex  date  arithmetic, 
cash-flow  analysis,  amortization  and 
yield  calculations,  and  probability  analy- 
sis). But  whether  the  market  will  ever  be- 
stow on  Quattro  Pro  the  level  of  support 
it  has  given  1-2-3  remains  to  be  seen. 
In  response  to  the  summary  judgment 

For  those  who  do  2-D 
work  and  prefer  DOS, 
Quattro  Pro  remains 
the  best  grid  in  town. 

in  its  legal  battle  over  copyright  infringe- 
ment with  Lotus  Development  Corp., 
Borland  has  removed  123.MU  from 
Quattro  Pro  4.0.  That  means  that  users 
no  longer  have  the  option  of  installing  a 
1-2-3-compatible  menu  tree.  Macros 
written  for  1  -2-3,  Release  2.2.  will  still  run 
in  Quattro  Pro.  however,  provided  they 
don't  make  calls  to  Lotus  add-ins,  such 
as  Allways  or  Wysiwyg. 

Users  who  need  a  three-dimensional 
spreadsheet  will  want  to  look  else- 
where—to CA-SuperCalc  5.5,  1-2-3,  Re- 
lease 3.1+,  1-2-3  for  Windows,  or  Bor- 
land's own  Quattro  Pro  for  Windows. 
Those  who  want  the  most  in  model-build- 
ing power  and  charting  convenience  (and 
who  have  the  requisite  hardware)  should 
check  out  the  best  of  the  current  Win- 
dows programs — Excel  and  QPW — or 
wait  until  Lotus  delivers  Release  2.0  of 
1-2-3  for  Windows.  But  for  those  who  do 
two-dimensional  work  and  prefer  DOS, 
Quattro  Pro  remains  the  best  grid  in 
town. 


Borland  International  Inc. 

Quattro  Pro  for  Windows 

No  one  should  accuse  Borland  Interna- 
tional's first  Microsoft  Windows  spread- 
sheet of  being  imitative.  While  the  $495 
Quattro  Pro  for  Windows  1.0  offers 
three-dimensional  modeling  and  runs 
Lotus  1-2-3,  Release  2.3.  macros  without 
translation  (custom  Impress  and  Allways 
commands  are  not  supported),  it  derives 
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ost  business  people  still  use 
maps  for  things  like  planning  vacations 
and  teaching  geography  to  the  kids. 
At  Strategic  Mapping™  we're  helping 
people  use  maps  to  enhance  their 
business  decisions.    By  linking  maps  to 
a  database  or  spreadsheet  on  a  PC  or 


Macintosh,  we've  taken  the  concept  of 
an  atlas  into  the  21st  century.  Now, 
over  25,000  companies  —  including 
many  of  the  Fortune  500  —  are  using 
our  Atlas  Software  to  help  make 
critical  business  decisions  for  a 
multitude  of  reasons. 

Target  Marketing  —  Companies  like 
General  Foods,  Prudential  Insurance  anil 


American  F.xpress  leverage  their  sales 
and  marketing  dollars  with  Adas 
Software  by  focusing  on  the  right 
customers  —  ■  in  all  the  right  locations. 

Sales  Territory  Management  — 

Sony,  3M  and  Eastman  Kodak 
maximize  profits  by  using  Atlas 
Software  to  manage  their  sales 
territories  more  effectively. 

Site  Selection  —  Citibank,  Arby's 
and  Pizza  Hut  take  the  guesswork  out 
of  selecting  new  business  locations  by 
using  Atlas  Software. 

Distribution  Planning  —  Federal 
Express,  Miller  Brewing  and  Coca- 
Cola  radically  improved  productivity 
and  efficiency  with  Atlas  Software  - 
making  certain  that  deliveries  are  on 
time,  and  on  budget. 

Research  shows  that  85%  of  business 
databases  contain  critical  location  based 
information,  yet  most  businesses  fail  to 
view  and  analyze  their  information 


geographically.   With  Atlas  Software, 
you  can  better  understand  your 
database,  and  even  print 
high  quality  map 
graphics  and 
reports 
adding 

sizzle  \ 


to  ° 

m  inc 


to  your 
presentations. 

f 

Strategic  Mapping, 
Inc.  provides  the  combination  of 
power,  ease  of  UK  and  affordability 
that  has  made  us  the  market  leader 
since  1984. 

Call  us  today  for  a  free  Strategic 
Mapping  Guidebook  and  demo  disk. 
You'll  sec  why  we  were  rateil  #1  by 
PC  Week  —  and  why  MacUser  gave  us 
their  5  mice  rating. 

CALL:  (408)  970-9600 
FAX:  (408)970-9999 

Strategic  Mapping,  Inc. 

3135  Kifer  Road 
Santa  Clara,  CA  95051 


In  Canada,  call  416  693  4166 
In  llu  UK,  call  44  81  994  2780 


In  (i.-rmanv,  tall  49  2 
In  Australia,  call  61  3 


28-62-73-82 
866  1766 


In  hVlgium/I.UX,  .all  32-2  771  25-75 
In  lh.-  Illllmhmh.  rail  31-340  266  3  36 


In  I  rani.-,  .all  33  I  45  27*20  61 
In  Denmark,  .all  45  42-25  17  77 
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nothing  of  importance  from  Lotus  1-2-3 
for  Windows.  And  while,  like  Microsoft 
Excel,  it  is  extremely  strong  in  the  areas 
of  presentation  and  application  develop- 
ment, QPW  has  a  personality  entirely  its 
own.  This  newcomer,  in  short,  commands 
respect  for  both  power  and  originality. 

A  QPW  spreadsheet  file,  which  Bor- 
land calls  a  notebook,  consists  of  256  row- 
and-column  grids.  Page  tabs  appear 
along  the  bottom  of  the  document  win- 
dow to  facilitate  navigation.  To  get  from 
page  A  to  page  D.  for  example,  you  sim- 
ply click  on  the  D  tab.  At  the  back  of  the 
notebook,  on  a  special  "graphs"  page, 
QPW  stores  icons 
for  each  graph  you 
create,  as  well  as  for 
any  of  your  applica- 
tion's custom  dialog 
boxes  or  slide  shows. 
Macro  code  resides 
within  the  work- 
sheet file,  on  normal 
worksheet  pages.  A  library  option,  simi- 
lar to  the  one  in  Quattro  Pro,  Version  4.0, 
lets  you  make  a  worksheet's  macros 
available  to  all  other  files  in  memory. 

Page  tabs  serve  other  purposes  be- 
sides navigation.  To  copy  or  move  data 
to  a  new  page,  you  can  simply  click  on 
the  appropriate  tab  when  prompted  for 
a  destination.  To  move  pages  around  in 
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Analysis  and  model  building  0    0  0 

o 

Consolidation  and  linking     0    0  0 

0 

Charting                        0    0  0 

• 

Worksheet  publishing         0    0  0 

• 

Interoperability                 0    0  0 

o 

Applications  development    0    0  0 

0 

a  notebook,  you  drag  and  drop  the  tabs. 
To  assign  properties  to  an  entire  page, 
you  start  by  right-clicking  on  its  tab. 

WHAT'S  IN  A  NAME? 

Unlike  any  other  3-D  spreadsheet  pro- 
gram. OPW  lets  you  name  its  pages  and 
segregate  your  distinct  modeling  areas. 
The  names  replace  letter  designations  on 
the  notebook  tabs,  letting  you  see  the 
structure  of  your  file  at  a  glance.  More 
important,  you  can  use  the  names  in  for- 


Scenario  Management: 
Who,  What,  When 


by  Craig  Stinson 

Spreadsheet  programs  were  invented 
to  solve  "what-if"  problems:  Change 
an  input  and  see  what  happens  to  an 
output.  Later  programs  added  "back- 
solving,"  or  goal-seeking,  capability. 
With  a  backsolver,  you  could  reverse 
the  what-if  process — decide  what 
value  you  wanted  an  output  to  as- 
sume, and  the  program  would  deter- 
mine the  appropriate  input  value. 

Further  advances  in  spreadsheet 
technology  have  brought  us  opti- 
mizers, or  solvers.  With  an  optimizer, 
you  can  set  a  target  value  at  one  cell, 
then  specify  both  multiple  input  varia- 
bles and  multiple  constraint  cells.  The 
optimizer  finds  all  the  combinations 
of  input  values  that  achieve  the  target 
output  without  violating  the  con- 
straints. Or,  more  typically,  you  might 
tell  the  optimizer  to  maximize  or  mini- 
mize the  output  cell,  rather  than  aim 
for  a  specific  target  value. 

Because  they  automate  the  what- 
if  process,  backsolvers  and  optimizers 
are  enormous  labor-savers.  With  time 
and  patience,  you  could  solve  the 
problems  they  solve  yourself,  just  by 
plugging  in  values  and  testing  their  ef- 
fects. But  life's  too  short,  particularly 
for  the  complex  resource-allocation 
problems  that  are  the  special  province 
of  optimizers. 

BEST  CASE,  WORST  CASE 

One  traditional  form  of  problem  anal- 
ysis that's  ripe  for  automation  is  sce- 
nario modeling.  When  the  future 
holds  many  uncertainties,  not  just  one 
or  two,  it's  handy  to  lay  out  alternative 
combinations  of  uncertain  values  side 
by  side  or  sheet  by  sheet,  so  you  can 
see  the  range  of  possible  outcomes  at 
a  glance.  So  far,  the  program  that  as- 
sists most  with  this  process  is  Micro- 
soft Excel  4.0. 

The  Scenario  Manager  add-in, 


introduced  in  Excel's  latest  update, 
lets  you  designate  the  uncertain  cells 
in  a  model,  then  assign  combinations 
of  values  to  each  uncertain  cell.  Each 
combination  of  values  becomes  a 
named  scenario  (you  choose  the 
names,  of  course).  Then  you  tell  the 
add-in  which  outputs  you're  inter- 
ested in,  and  it  builds  a  table  showing 
the  impact  of  each  named  scenario  on 
each  designated  output  cell. 

NEWCOMERS 

Borland  International's  contribution 
to  scenario  management  is  thus  far 
limited  to  a  Model  Copy  option,  in- 
cluded in  Quattro  Pro  for  Windows. 
Model  Copy  simplifies  the  task  of  re- 
producing a  framework  of  formulas 
on  multiple  pages  of  a  QPW  note- 
book. Normally  when  you  copy  for- 
mulas from  one  page  to  another, 
relative  references  are  updated  and 
absolute  references  are  left  un- 
changed. With  Model  Copy,  the  abso- 
lute references  to  cells  on  the  current 
page  are  updated  on  the  target  pages. 
For  example,  if  you  model-copy  the 
formula  $BestCase:Al  from  the  page 
named  BestCase  to  the  page  named 
WorstCase,  the  formula  becomes 
$WorstCase:Al  at  its  new  location. 
By  itself  the  Model  Copy  command  is 
by  no  means  a  full-fledged  scenario- 
management  system,  because  it  pro- 
vides no  mechanism  for  summarizing 
and  comparing  scenarios.  But  it's  a 
step  in  the  right  direction. 

Lotus  Development  Corp.  is  ru- 
mored to  be  working  on  a  scenario- 
management  feature  for  its  next  re- 
lease of  Lotus  1-2-3  for  Windows. 
Given  the  similarity  of  features  be- 
tween 1-2-3  for  Windows  and  1-2-3, 
Release  3. 1,  it's  reasonable  to  expect 
that  this  technology  will  find  a  way 
into  Lotus's  advanced  DOS  product 
as  well.  □ 


164    PC  MAGAZINE  NOVEMBER  It),  tW2 


Cor 


There's  Always 
a  Wise  Guy  In  The  Bunch. 


■4-  *t 


Wise  Guys  Attract 
Intelligent  people 
Like  Magnets. 


That's  because  wise  guys  are  cleaver,  witty,  quick  thinking 
people  who  are  well  informed  and  have  extremely  sound 
judgement.  They  can  cut  right  through  the  bull  and  know  when 
they're  getting  the  best  of  everything.  That's  why  they  buy  EPS 
computers.  They  know  EPS  is  built  with  superior,  quality 
components  like  Maxtor,  Teac,  ATI,  Sony  and  many  more.  Wise 
guys  are  aware  that  EPS  offered  one  of  the  first  15"  digital 
microprocessor  monitors  and  has  outstanding  on-sight  service  as 
well  as  unbeatable  toll-free  support  for  the  life  of  every  computer 
they  sell.  They  are  also  impressed  by  EPS's  knowledgeable, 
well-trained,  accommodating  technicians  who  go  out  of  their  way 
to  help  in  any  way  they  can.  Best  of  all,  wise  guys  know  that  for 
what  they  are  getting  in  an  EPS  system,  the  price  is  right  and  the 
EPS,  60  day  money  back  guarantee  assures  them  that  they're 
making  a  sensible  and  wise  decision. 

Truth  is,  wise  guys  relate  well  to  EPS  because  all  great  things 
are  wise.  Does  that  make  you  a  wise  guy?  It  does  if  you  buy  EPS. 

EPS,  the  wise  guy's  choice. 


1-800-447-0921 
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FAX  Orders  1-605-966-5482  n  Direct  Line  1-605-966-5586  It  Tech  Hot  Line  1-800-526-4258 
GSA  Contracts  #GSOOK91AGS5035-OPT1 
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Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 


Free  end , 


Slip-stwel 


4.  Close  the  page  and  slip-sheet      fas-s--a*»ILL" — C'- 
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EPS,  The  Systems  That 
Stand  Out  From  All  The  Rest. 


H  I  II  t  I  I  I  .  ■ 


II 


386  33MHZ  &  40M Hz  $1495 

486  33MHz  $2295 

486SX  25 MHZ  $1545 

486  50MHZ 

DX2  $2495 

486  33MHZ  $1795 

486  33MHZ 

EISA  $2745 

486  50MHZ 

DX2  $1945 

486  50MHZ  DX2  EISA  $2895 

486  66MHz 

DX2  $2295 

486  66MHZ  DX2  EISA  $3095 

•>  14"  EPS  1024NI  Color 

►■101  Enhanced  Keyboard 

»■  1 5"  EPS  Digital  Microprocessor 

101  Enhanced  Keyboard 

SVGA  Monitor 

»•  Baby  Desktop  Case  w/6 

Monitor  1 280  x  1024  res. 

*■  Tower  Case  \v/8  Drive  Bays 

-  Ib.7  Million  Color  1MB  24  Bit 

Drive  Bavs 

72Hz  Refresh 

»■  MS  WINDOWS  3.1 

SVGA  Card  (w/Accdented 

►  MS  WINDOWS  1  1 

•*  ATI  Graphics  Ultra  SVGA  Card 

"  MS  DOS  5.0 

WINDOWS  driven 

►  Ms  DOS  3  0 

(w/l  Meg  VRAM.512K  DRAM) 

"  3  Button  1600  DPI  Mouse 

+■  386/1 28K.486/256K  Cache 

3  Button  1600  DPI  Mouse 

*■  25bK  High  Speed  RAM  Cache 

System  User  Manual 

►  4  Meg  70ns  SIMM  RAM 

Svstcm  User  Manual 

►  4  Meg  70ns  SIMM  RAM 

*•  60  Day  Money  Back  Guarantee 

-  II  AC  1.2MB  &  1.44MB  Drives 

*■  60  Day  Money  Back  Guarantee 

*-  TEAC  1.2MB  &  1.44MB  Drives 

On-Site  Service 

■»  Maxtor  1 30  Meg  13ms  IDE 

*■  On-Site  Service 

*■  Maxtor  21 3  Meg  15ms  IDE 

Customizing  Options  Available 

Cache  Drive  (150.000  Hour 

Customizing  Options  Available 

Cache  Drive  ( 1 50.000  Hour 

MTBF) 

MTBF) 

486SX  25  Standard  0  Cache  w/Ownime  CPU  Socket 

EISA  Systems  Standard 

w/32  Bit  IDECmollcr 

LOCAL  BUS 

Systems 

»►  EPS  32  Bit  S3  Local  Bus  GUI 

256K  High  Speed  RAM  Cache 

101  Enhanced  Keyboard 

System  User  Manual 

Acceleratcr  Card  w/  1MB  VRAM 

4  Meg  70ns  SIMM  RAM 

Baby  Desktop  Case  w/6  Driv  e  Bays 

+■  60  Day  Money  Back  Guarantee 

14"  EPS  1024NI  Color 

TEAC  1.2MB  &  1.44MB  Drives 

MS  WINDOWS  3.1 

*■  On-Site  Service 

SVGA  Monitor 

»•  Maxtor  130  Meg  15ms  IDE  Cache 

•>  MS  DOS  5.0 

Customizing  Options  Available 

Drive  (150.000  Hour  MTBF) 

3  Button  1600  DPI  Mouse 

486  33MHz  $1945 


486  50MHZ  DX2  $2095 


486  66MHZ  DX2  $2445 


Wise  guys  love  the  fact  that  all  EPS  systems  come  fully 
loaded.   "Among  the  50  computers  I've  reviewed  since  the 
introduction  of  DOS  5.0,  EPS's  486-50  was  the  only  one  to 
arrive  with  its  CONFIG.SYS  file  correctly  set  up  to  use 
DOS's  upper  memory  block.  Apparently  EPS's  expertise 


EPS  Technologies.  Inc.  10069  Dakota  Avenue 
RO.  Box  278  Jefferson.  SD  57038 
Hours:  7am-7pm  M-E  9am-3pm  Sat  CST 


extends  to  both  hardware  and  software." 

PC  Sources.  August  J'W2 

Just  one  more  reason 
why  EPS  is  the 
wise  choice. 


1-800-447-0921 

ORDER  TODAY  TOLL  FREE 


"a  tradition  in  value  and  performance" 

FAX  Orders  1-605-966-5482  "Bf  Direct  Line  1-605-966-5586  "B  Tech  Hot  Line  1-800-526-4258 

GSA  Contracts  #GSOOK91AGS5035-OPT1 
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mulas,  exactly  as  you  would  use  range 
names.  A  formula  summing  cell  Al  at 
pages  that  are  named  East,  North,  South, 
and  West,  for  example,  might  read 
@SUM(East..West:Al).  (Excel's  work- 
book feature  offers  drag-and-drop  rear- 
rangement and  a  comparable  form  of 
structural  overview,  but  its  cross-sheet  re- 
ferencing syntax  is  more  complicated.) 
Names  can  also  be  assigned  to  designated 
groups  of  pages. 

OBJECT  OF  DISCUSSION 

Beyond  the  notebook  metaphor.  QPW's 
most  distinctive  characteristic  is  its  object 
orientation.  Just  about  everything  you 
see  and  touch  in  QPW  is  an  object  that 
has  properties.  You  don't  format  any- 
thing in  QPW;  rather,  you  inspect  and 
modify  properties.  Right-click  on  any  ob- 
ject— a  cell,  a  range,  a  page  tab,  the  docu- 
ment title  bar,  the  application  title  bar, 
a  graph  series,  a  graph  legend,  a  graph 
axis,  and  so  on — and  QPW  displays  an 
"Object  Inspector  Menu."  This  is  a  dia- 
log box  listing  all  the  properties  of  the 
current  object.  Select  a  property  name 
here  (Numeric  Format,  for  example,  if 
the  current  object  is  a  cell  or  range),  and 
Inspector  presents  all  available  settings. 

In  other  words,  there  are  no  format- 
ting commands  on  QPW's  menus.  For- 
matting and  other  properties  are  all 
handled  through  interactions  with  dialog 
boxes  that  pop  up  when  you  right-click 
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Quattro  Pro 
for  Windows, 
Version  1.0 

Borland  International  Inc.,  1800  Green  Hills 
Rd.,  P.O.  Box 660001,  Scotts  Valley,  CA 
95067;  800-33 1-0877. 408-461-9122 


List  price:  $495 

Requires:  2MB  RAM  |3MB  recommended),  10MB  hard 

disk  space,  DOS  3  3  or  later,  Windows  3.0  or  later. 
In  short  A  strong  first  entry  into  the  Windows  spread- 
sheet market,  Quattro  Pro  for  Windows  features  a 
three-dimensional  worksheet  structure,  beautiful 
graphics,  easy  access  to  dBASE  and  Paradox  data,  and 
a  wealth  of  original  usability  features.  The  program 
lacks  some  of  Microsoft  Excel's  advanced  analytic  ca- 
pabilities, but  its  notebook  metaphor  makes  multipage 
worksheets  more  functional  than  ever  before. 
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Spreadsheets 

on  the  object.  Right-click  on  the  applica- 
tion title  bar  and  you  can  set  global  op- 
tions. Right-click  on  the  document  title 
bar  and  you  can  apply  recalculation  set- 
tings. Right-click  on  a  page  tab  to  modify 
a  page's  properties,  or  select  a  range  and 
format  it.  There  are  some  disadvantages 
to  QPW's  object  orientation,  since  it's 
not  always  obvious  which  attribute  is  a 
property  of  which  object.  Is  a  secondary 
y-axis  a  property  of  a  graph?  (No,  it's  a 
property  of  the  data  series  that's  plotted 
against  it.  Why  isn't  the  series  instead  a 
property    of  the 


ment  well  ahead  of  Quattro  Pro  4.0  and 
came  out  the  other  end  without  Quattro 
Pro  4.0's  analytic  graphing  features  and 
auditor.  (The  nonlinear  optimizer  made 
it  into  the  Windows  product,  however, 
along  with  named  styles  and  user-defined 
display  formats.)  Meanwhile,  neither 
Borland  product  can  match  the  depth  and 
breadth  of  Excel's  function  library,  and 
neither  offers  outlining,  a  crosstab  gener- 
ator, name-based  consolidation,  or  Ex- 
cel's ability  to  name  cells  based  on  their 
row  and  column  names. 
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axis?)  Moreover, 
the  approach  can 
seem  inconsistent. 
Page  names,  for  ex- 
ample, are  assigned 
via  the  page  prop- 
erty inspector.  But 
range  names  and 
graph-title  text  are 
applied  by  means  of 
traditional  menu 
commands  and  are 
not  properties  of 
anything. 

To  the  devel- 
oper, object  orien- 
tation should  prove  to  be  an  unequivocal 
benefit.  An  @PROPERTY  function 
(somewhat  like  @CELL  but  an  order  of 
magnitude  more  versatile)  and  four  prop- 
erty-oriented macro  verbs  provide  a 
straightforward  syntax  (simpler  than  that 
of  the  corresponding  Excel  functions)  for 
controlling  and  responding  to  the  envi- 
ronment. 

In  addition,  QPW  comes  with  a  swank 
"UI  Builder"  that  lets  developers  create 
dialog  boxes  and  icon  palettes  simply  by 
pointing  to  controls  on  a  SpeedBar,  drop- 
ping the  controls  into  the  dialog  or  pal- 
ette, sizing  and  positioning  the  controls, 
and  then  assigning  properties.  None  of 
this  requires  a  single  line  of  code.  Linking 
UI  objects  to  procedural  code  is  similarly 
a  matter  of  selecting  property  options. 
The  linking  paradigm  is  "ON  event  DO 
verb  TO/FROM  object,"  and  the  events, 
verbs,  and  objects  (both  direct  and  indi- 
rect) are  all  available  from  context-ap- 
propriate lists. 

In  terms  of  analytic  prowess,  QPW  re- 
mains several  paces  behind  Excel  and 
even  a  step  or  two  behind  its  own  DOS 
counterpart.  QPW  went  into  develop- 
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Quattro  Pro  for  Windows  has  prodigious 
presentation  power,  but  the  heading  in  014  had  to 
be  centered  by  hand  over  columns  D  through  G. 

GORGEOUS  GRAPHICS 

On  the  graphing,  presentation,  and  data- 
management  fronts  QPW  shines.  QPW's 
graphs  are  gorgeous,  easy  to  generate, 
easy  to  embed  on  the  worksheet,  and  easy 
to  edit  (once  you  learn  the  property  tax- 
onomy). Rotatable  3-D  chart  types  are 
included,  and  bitmaps  can  be  applied  not 
only  to  plot  markers  but  also  to  chart 
backgrounds.  The  program  includes  an 
extensive  set  of  drawing  tools  for  anno- 
tating graphs.  All  drawing  must  be  done 
in  an  independent  graph  window,  whose 
contents  may  then  be  embedded  any- 
where within  the  worksheet. 

QPW  includes  an  interactive  print 
previewer.  Margins,  headers,  and  footers 
can  be  adjusted  there  via  the  mouse,  but 
column  boundaries  cannot  (Excel  lets 
you  adjust  both).  A  handy  color  button 
toggles  between  color  and  monochrome 
output.  Other  printing  conveniences  in- 
clude the  ability  to  gang  a  noncontiguous 
selection  onto  a  single  output  page 
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PKZIP  version  2.0 


PC  WORLD 

"I'K/.ir  is  the  undisputed  champion  of 
data  compression"  -  BYTE  Maf/axine 

It  [PKZIP]  combines  Mating 

decompression  limes  ami  excellent 

WORLD  CLASS      compression  speed"  -  /'('  Magaxine 
AWARD 

PKWARE  introduces  the  next  generation  of  its  award  winning 
compression  utility,  giving  even  greater  performance  levels 
than  achieved  with  previous  releases  of  the  software.  PKZIP 
compresses  and  archives  files,  saving  disk  space  and 
reducing  file  transfer  time. 

Software  developers,  you  can  significantly  reduce  product 
duplication  costs  by  decreasing  the  number  of  disks 
required  to  distribute  your  applications.  Call  for  Distribution 
License  information. 

Put  Your  Executables  on  a  Diet 

PKLITE  increases  your 
valuable  disk  space  by 
compressing  executable 
(.EXE  and  .COM)  files  by  an 
average  of  45%.  The 
operation  of  PKLITE  is 
transparent,  all  you  will 
notice  is  more  available  disk 
space! 


Software  Developers,  save  disk  space  and  media  costs  with 
smaller  executables.  You  can  distribute  your  software  in  a 
compressed  form  with  PKLITE  Professional.  PKLITE 
Professional  also  gives  you  the  ability  to  compress  files  so 
that  they  cannot  be  expanded,  hindering  reverse 
engineering  of  your  programs. 


The  Data  Compression  E 


9025  M.  Deerwood  Drive    Brown  Deer,  Wl  53223 
(414)  354-8699    rax  (414)  354-8559 

PKZIP  $47.00       PKLITE  $46.00       PKLITE  Professional  $146.00 
Please  add  $3.50  SfifH  per  package  in  the  US  *  Canada.  $5.00  overseas. 
Wisconsin  residents  add  5%  state  sales  tax  fir  applicable  county  sales  tax. 
Visa  and  Mastercard  accepted,  no  COD  orders. 
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Spreadsheets 

(something  that  requires  a  clumsy  work- 
around in  Excel)  and  a  toggle  that  lets 
you  choose  between  printing  a  range  of 
worksheet  pages  on  separate  output 
pages  or  collecting  them  into  a  single  re- 
port. Page  scaling  and  print-to-fit  are  also 
available,  but  QPW  (unlike  Excel)  does 
not  offer  automatic  scaling  to  fit  multiple 
pages. 

QPW's  slide  show,  like  that  of  its  DOS 
predecessor,  has  numerous  visual  transi- 
tion options.  In  Windows,  you  also  get  a 
light  table  for  reorganizing  the  show. 

The  internal  database  functionality  is 
standard  spreadsheet  fare,  but  for  query- 

Beyond  the  notebook 
metaphory  Quattro 
Pro  for  Windows' 
most  distinctive 
characteristic  is 
its  object 
orientation. 

ing  external  dBASE  and  Paradox  files, 
QPW  comes  with  a  separate  database 
desktop  application — a  beautifully  de- 
signed query-by-example  tool  based  on 
the  forthcoming  Paradox  for  Windows. 
Like  Quattro  Pro  4.0,  QPW  also  lets  you 
read  and  write  dBASE  and  Paradox  files 
directly. 

The  program  also  imports  and  exports 
files  in  all  of  Lotus's  formats,  including 
both  Allways  and  Wysiwyg  formatting 
details.  Here,  however,  our  tests  revealed 
one  serious  defect.  1-2-3  files  (either 
.WK1  or  .WK3)  with  associated  .FMT  or 
.FM3  files  became  obese  on  import  into 
QPW,  in  some  cases  growing  to  ten  times 
their  original  size.  Borland  says  it's  work- 
ing on  the  problem. 

All  in  all,  QPW  is  a  spreadsheet  that 
demands  our  attention.  Can  it  convert 
Excel  and  1-2-3  users?  That  remains  to 
be  seen,  but  this  is  a  strong  product  that 
proves  that  all  the  good  ideas  haven't 
been  used  up  yet.  □ 
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The 

not-so-hard  drive 
upgrade. 


The  Hardcard  EZ" 
hard  drive  is  absolutely 
the  easiest  way  to  add  high-performance  drive 
capacity  to  your  system. 

And  choosing  the  Hardcard  EZ  drive  is  even 
easier,  because  Quantum  guarantees  it's  compatible 
with  everything  else  in  your  computer  —  or  your 

money  back. 

It's  guaran- 
teed to  run  with 
any  286  or  later 
PC/AT  system 
and  all  your 

popular  operating  systems  like  MS-DOS,  OS/2  and 
Microsoft  Windows.  It's  guaranteed  to  coexist  with 
your  current  drive,  too.  So  you  don't  sacrifice  existing 
storage  to  increase  your  capacity. 

And  anyone  can  install  the  Hardcard  EZ  hard 
drive  —  even  if  you've  never  seen  the  inside  of  a 
computer.  Just  drop  it  into  an  expansion  slot,  run  the 


The  I  lardcard  V.7.  drive  is  a  full-featured, 

high-performance  Quantum  hard  drive. 


automatic  installation 
software,  and  you're  ready  to 
grow  with  42,  85,  127  or  240  MB  of  added  capacity. 

Manufactured  by  the  makers 
of  the  original  Hardcard®  hard- 
diskon-a-card,  Hardcard  EZ 
upgrades  contain  full-featured 
Quantum  drives  renowned  for 
the  highest  performance  and 
reliability  and  backed  bya  two-year 
worry-free  warranty— twice  as  long  as  most  other  drives. 
See  your  dealer  today  or  call  1  (800)  624-5545 

to  find  out  more 
about  the 
Hardcard  EZ 
hard  drive. 

It's  the  hard 
drive  upgrade 

You  can  install  the  I  lardcard  EZ  hard 

drive  by  yourself  in  about  10  minutes.      that's  easy  to  add. 


Quantum 


The  Quantum  logo  and  Quantum  Hordcard  EZ  are  trademark*  and  Hardcafd  is  a  registered  Irademnik  of  Quantum  Corporation  Brand  or  product  names  are  trademarks  ex  registered  trademarks  of  then  respective  holders  C  1 992  Quantum  Corporation 
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An  Inexpensive  PC  Tha 
From  Ik e  Company  T 


What  happens  when  the  best  computer  engineers  in  the 
world  design  a  low-priced  desktop  PC?  You  get  the  new 
COMPAQ  ProLinea  Line  of  PCs,  perhaps  the  best 
value  PCs  in  the  world.  What  happens  when  a  clone 
maker  designs  a  low-priced  PC?  You  get  what  you  pay  for. 


Wh  en  Compaq  engi- 
neers set  out  to  build  an 
affordable,  full  perform- 
ance desktop  PC  with 


all  the  essential  features, 
there  were  a  lot  of  op- 
tions to  choose  from. 
We  could  have  bought 


an  existing  low-end  com- 
puter company. 

We  could  have  farmed 
out  all  manufacturing. 

We  could  have  bought 
parts  from  the  cheapest 
vendor  in  town. 

But  then  all  we  would 
have  ended  up  with  is 
simply  another  inferior, 
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rs  As  Good  As  ACompaq. 
hat  Ought  To  Know 


low-priced  clone.  And 
what  we  wanted  was  a 
low-priced  COMPAQ 
computer. 

Which  is  what  you 
told  us  you  wanted. 

So  through  some  high 
levels  of  chip  integration 
and  some  equally  high 
levels  of  engineering, 


Intel  386SX/25  <<  small  foot- 
prim  <<  2  MB  RAM  <<  2  ISA  slots 
<<  2  drive  bays  <«  40-  or  84-MB 
hard  drive 

Intel  386SX/2S,  486SX/25, 
486/33,  486DX2/S0  «  2  or 
4  MB  RAM  <«  3  ISA  slots  <<  3 
drive  bays  <<  84-  to  240-MB  hard 
drive  options 

All  COMPAQ_ProLinea  models 
include  high-resolution  1024  x 
768  video  and  pre-installed 
Microsoft  MS-DOS  5.0  as 
published  by  Compaq 


design  and  just  plain  com- 
mon sense,  we've  cut 
costs  in  system  design 
and  manufacturing. 
While  still  managing 


the  virtues  you've  come 
to  expect  from  Compaq. 

You  can  choose  from 
five  different  models, 
ranging  from  386SX/25 
to  full  486DX2 / 50  pro- 
cessing power. 

So  whether  it's  expan- 
sion, storage,  processing 
speed  or  a  small  foot- 
print that  you're  most 
concerned  with,  there's 
a  model  perfectly  suited 
to  your  needs. 

And  each  comes  with 
a  high-resolution  1024  x 
768  video  system. 

iVlost  importandy,  the 
new  COMPAQ  ProLinea 
PCs  are  backed  not  only 
by  the  assurance  of  the 
COMPAQ  name,  but  also 


service  and  support  pro- 
gram. Which  includes 
a  free  one-year,  on-site* 
limited  warranty,  and  a 
host  of  other  services. 

And  to  go  along  with 
our  new  line  of  PCs, 
there's  a  whole  new  line 
of  places  you  can  find 
them.  Give  us  a  call  for 
more  details. 

In  the  U.S.,  call  us  at 
1-800-345-1518,  ext.  215, 
and  in  Canada,  just  call 
1-800-263-5868,  ext.  215. 

We  think  you'll  be 
pleasantly  surprised  at 
exactly  how  much  the 
COMPAQ  ProLinea  PCs 
have  to  offer. 

And  equally  surprised 
by  how  little  we're  able 


to  deliver  100  percent  of       by  CompaqCare,  our  new       to  offer  them  for. 

All  Right*  Rwnpi  COMPAQ  Registered  US  Patent  and  Trademark  Offkr  CompaqCare  and  Prnljnea  art-  trademark*  of  Compaq  Computer  Corporation  Product  njnvi 
mentioned  heron  nuy  he  trademark*  And  'or  registered  trademark*  of  thru  re*peerj*r  t  omparuev  The  Intel  Imade  li^o  t*  a  trademark  of  Intel  Corporation  ft  June  ?2,  1492. 

CIRCLE  203  ON  READER  SERVICE  CARD 


With  the  COMPAQ_ProLmea  Line  of 
PCs,  you  can  choose  from  386SX/2S 
to  486DX2  /SO  processing  power. 


All  of  our  models  are  backed  by 
CompaqCare,  our  comprehensive  new 
service  and  support  program.  For 
details,  just  call  I-800-34S-ISI8. 


The  COMPACiProLmea  PCs  start  at 
just  $899'  Its  introduction  shook  the 
industry,  with  PC  WEEK  affirming 
that  we  had  "slashed  prices  without 
compromising  quality." 
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You  know  the  story.  Your  meeting's  in  10  minutes  >—^y  ond  your  most  important  file  is  10  time  zones  away. 

*  r    TRAVELING  SOFTWARE 

Enter  laplink*  Pro,  the  most  popular  file  transfer  solution  available.  Now  you  can  retrieve  any  spreadsheet,  any  file,  from  anywhere  in  the  world.  All  it  takes 


is  powerful  Laplink  software,  your  laptop  and  a  phone.  And  if  the  computer  you're  talking  to  doesn't  talk  LapLink,  LapLink  Pro  will  remotely  install  itself  to 


make  sure 


does.  And  when  you  get  back  home,  LapLink  software  and  cables  will  quickly  update  files  on  both  computers.  For  a  chance  to 


win  a  trip  Down  Under,  or  for  more  information  -  including  how  a  mere  $169.95 


can  make  you  look  like  a  hero  •  call  us  at  1  -800-472-4735. 


Visit  us  at  COMDEX:  Hilton  Booth  7616 
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I  Computers 


Pen  PCs 


Are  pentop,  hand- 
held, clipboard,  and 
tablet  PCs  the  next 
wave  of  portable 
computing?  PC 
Labs  examines  the 
technology  and  the 
first  eight  systems. 
Our  findings:  They 
have  a  great  future, 
but  don't  sell  your 
notebook  computer 
just  yet. 


IN    THIS  REVIEW 

Arthur  Dent  WrtteAwayl far the 

Zeos  Notebook  M6+  184 

Dauphin  50(H)  Scries  Pentop  185 

CRiDPAD  SL  191 

IBM  ThinkPad  193 

Momenta  194 

NCR  3125  196 

NEC  UltraLite  SU20P  196 

Z-Notepail  199 

Pen  Software  202 


en  computing  is  finally  here.  After  one  of 
the  most  hyped  introductions  since  multime- 
dia, the  first  pen  systems  that  use  either  GO 
Corp.'s  PenPoint  or  Microsoft  Windows  for 
Pen  Computing  have  arrived.  If  you  are  to 
believe  the  hype,  pen  computing  is  supposed  to  bring  com- 
puters to  those  of  us  who  are  afraid  to  touch  a  keyboard. 
Pen  zealots  say  pen  computing  will  make  computing  ubiqui- 
tous; you'll  be  able  to  take  notes,  send  faxes,  and  remember 
your  kids'  birthdays. 


by  Christopher  Barr 


Illustration  hy  Jamie  Hogan 
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In  this  article.  PC  Magazine  overviews 
the  hardware  and  software  technology 
behind  pen  computing  and  examines 
eight  early  pen-based  portable  systems. 

WHERE'S  THE  BEEF? 

Reality  has  already  set  in.  and  the  prom- 
ise of  pen  computing — as  suggested  in 
Momenta  Corp.'s  ad  showing  an  execu- 
tive lying  on  the  floor,  writing  on  his  Mo- 
menta pen  computer — just  hasn't  hap- 
pened. And  from  what  we've  recently 
heard.  Momenta  isn't  going  to  happen  ei- 
ther. It  has  sold  very  few  pen  systems 
(sources  say  less  than  1.000).  and  its  fu- 
ture prospects  are  uncertain. 

So  why  isn't  pen  computing  taking 
over  the  world?  This  is  because  the  hard- 
ware, operating  systems,  and  software  all 
are  immature.  There  does  not  seem  to  be 
one  "killer  app"  to  lure  users  to  the  pen 
platform  the  way  VisiCalc  propelled  the 

Suitability  to  Task: 
Pen-Based  Computing 

Evaluating  a  pen  computer  without  its 
operating  system  is  not  a  good  idea. 
While  some  of  our  Suitability  to  Task 
ratings  could  measure  a  pen  com- 
puter's actual  capabilities,  most  re- 
quired us  to  consider  the  pen  com- 
puter together  with  its  operating 
environment  in  order  to  rate  its  fea- 
tures properly.  We  therefore  shifted 
the  focus  of  our  story  so  it  was  no 
longer  strictly  a  pen-computer  evalua- 
tion, but  a  more  generalized  look  at 
pen  computing. 

We  tested  each  pen  computer  un- 
der Microsoft  Windows  for  Pen  Com- 
puting, GO  Corp.'s  PenPoint,  or  both, 
factoring  in  such  qualities  as  how  well 
it  navigates  through  the  operating  sys- 
tem, its  responsiveness,  and  its  usage 
of  system  utilities.  However,  we  rated 
only  the  machines  that  were  shipping 
at  the  time  we  tested  them.  We  there- 
fore have  ratings  for  WriteAway!  for 
the  Zeos  Notebook  386+,  the  GRiD- 
PAD  SL,  the  IBM  ThinkPad,  the 
Momenta,  the  NCR  3125,  and  the 
NEC  UltraLite  SL/20P;  we  could  not 
rate  the  Dauphin  5000  Series  Pentop 
or  the  Z-Notepad. 

General  use  includes  file  management,  note-taking 


176    PC  MAGAZINE  NOVEMBER  10.  1992 


Apple  II  or  Lotus  1-2-3  sold  IBM  PCs. 
Pen  applications  currently  under  devel- 
opment from  Slate  Corp.  and  others  may 
change  that,  but  the  real  test  will  be 
whether  large  numbers  of  people  will  be 
compelled  to  buy  a  special  computer  to 
run  them.  It  is  also  possible  that  pen  com- 
puting will  thrive  not  on  broad  horizontal 
applications  (such  as  word  processors 
and  spreadsheets)  but  on  hundreds  of 
vertical  applications  such  as  tracking  a 
parcel  from  point  to  point  or  handling  on- 
site  auto  insurance  claims. 

Is  the  pen  simply  a  better  mouse?  It 
can  certainly  be  used  as  a  mouse,  but  you 
issue  commands  to  your  pen  computer  by 
gesturing — pressing  the  pointer  on  the 
screen  and  flicking  it  a  number  of  ways. 
For  the  first  time,  pen  computing  makes 
handwriting  recognition  possible  for  gen- 
eral business  applications.  Pens  let  you 
enter  data  without  requiring  a  keyboard. 


SUITABILITY  TO  TASK 

Product  Name 

?00R  FAB 

■JPJQB 

EXCELLENT 

General  use 

•  o 

o 

o 

Field/mobile  use 

•  • 

0 

o 

Handwriting  recognition 

•  • 

• 

o 

Communications 

•  • 

• 

• 

Notebook  replacement 

•  • 

• 

• 

(without  the  handwriting  recognition  engine),  forms 
completion,  and  everyday  pen  use. 

Field/mobile  use  evaluates  such  factors  as  the 
rated  battery  life,  travel  weight  and  dimensions, 
operating  temperature  range,  and  ruggedized 

design. 

Handwriting  recognition  covers  vendor-specified 
and  reviewer-tested  features  as  well  as  subjective 
accuracy  tests. 

Communications  rated  such  factors  as  file  transfer 
to  and  from  a  desktop,  along  with  modem,  cellular, 
and  radio  communications. 

Notebook  replacement  mainly  deals  with  hard- 
ware features  such  as  a  keyboard,  mouse,  or  pen; 
hard  disk;  floppy  disk  drive;  video;  ports;  and 
memory. 


which  means  pen  computers  can  have  a 
smaller  form  factor  than  even  notebook 
computers.  We  also  believe  pen  tech- 
niques may  supplant  the  mouse  on  the 
desktop  for  some  users  by  the  mid-1990s. 

Pen  computing  and  pen  computers 
are  for  real,  but  they're  not  what  you  ex- 
pected. What  you  want  is  a  hand-held 
computer  that  runs  today's  applications 
and  translates  your  scribbles  into 
machine-readable  text.  Instead,  these 
systems  look  and  act  a  lot  like  the  note- 
book computer  you  already  carry,  but 
they  have  pens  and  you  can  write  on  the 
screens.  Handwriting  recognition  will 
play  only  a  small  part,  since  you  will 
mainly  use  these  screens  for  "writing"  to 
check  boxes. 

The  reality  is  that  the  first  pen  systems 
will  be  used  for  data  collection,  filling  out 
forms,  or  vertical  applications.  These  sys- 
tems are  perfect  for  evaluating  the  plat- 
form to  see  where  it  fits  your  business, 
and  for  developing  pen  applications. 

PEN  SYSTEMS:  FOUR  TYPES 

Pen-based  systems  are  broken  down  into 
four  types:  hand-held,  clipboard,  tablet, 
and  pentop. 

•  Hand-held  pen  computers,  like  Fu- 
jitsu's PoqetPad.  are  shaped  like  a  long 
steno  pad;  weigh  1  to  2  pounds;  use  DOS, 
a  proprietary  operating  system,  or  both; 
are  not  powered  by  a  386  processor.  They 
are  used  primarily  for  data  collection.  Fu- 
ture hand-held  PCs  from  Apple  Com- 
puter. EO  Computer,  General  Magic, 
and  Tandy  Corp.  will  fit  the  form  factor 
but  will  focus  on  PIM  (personal  informa- 
tion manager)  software  and  communica- 
tions. Sharp  Electronics  Corp.  and  Sony 
Corp.  have  already  shipped  pen-based 
hand-held  PIM  systems  in  Japan  and 
both  are  selling  well. 

•  Clipboard  computers,  like  GRiD's 
original  pen  system,  the  GRiDPAD,  are 
larger  versions  of  hand-held  PCs  but  are 
still  underpowered  because  they  don't 
use  a  386.  Pi-Systems  Corp.  recently 
shipped  a  clipboard  that  uses  a  Motorola 
processor  running  a  proprietary  operat- 
ing system. 

•  Tablet  and  pentop  computers,  which 
we  will  concentrate  on  here,  run  GO 
Corp.'s  PenPoint,  Microsoft  Windows 
for  Pen  Computing,  or  Communication 
Intelligence  Corp.'s  PenDOS;  weigh  4  to 
8  pounds;  are  386-based;  and  cost  from 
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$2,600  and  $5,000.  The  difference 
between  tablets  and  pentops  is  that 
pentops  have  a  keyboard  in  addi- 
tion to  a  pen,  and  the  keyboard  is 
a  link  to  current  applications.  In 
this  issue  we  will  look  at  tablets 
from  GRiD  Systems  Corp.,  IBM  Corp., 
and  NCR  Corp.:  pentops  from  Dauphin 
Technology,  Momenta  Corp.,  and  NEC 
Technologies;  and  a  hybrid  system  that 
pairs  the  Zeos  Notebook  386+  with 
Arthur  Dent  Associates'  WriteAway! 
digitizer. 

The  first  usable  pen  systems  will  have 
features  you  can  find  on  notebooks: 
60MB  hard  disks,  4MB  of  RAM,  internal 
floppy  disk  drives,  modem  slots  and 
PCMCIA  sockets,  DOS,  and  Microsoft 
Windows.  What  separates  them  from 
notebooks  is  that  they  all  use  a  pen  and 
a  digitized  LCD  panel. 

DIGITIZER  TECHNOLOGIES 

There  are  primarily  two  types  of  digitizer 
technologies  used  by  these  PCs:  resistive 
and  electromagnetic  (EM).  Resistive  digi- 
tizers, used  on  the  WriteAway!,  Dau- 
phin, Momenta,  and  NEC  products,  are 
overlaid  onto  the  LCD's  surface.  The 
electromagnetic  digitizers  on  the  GRiD, 
IBM,  NCR,  and  Zenith  units  are  em- 
bedded beneath  the  LCD. 

There  are  two  types  of  EM  digitizers: 
those  that  use  an  active  pen  with  a  passive 
grid,  and  vice  versa.  Wacom  is  in  the  first 
camp,  and  its  digitizer  works  by  radiating 
a  signal  from  under  the  screen.  A  coil  in 
the  pen  sends  the  pen's  position  back  to 
the  source.  CalComp's  EM  digitizer  has 
an  active  grid  and  a  passive  pen.  It  sends 
a  magnetic  signal  from  the  pen  to  the  grid, 
which  acts  like  an  antenna. 

Resistive  technology,  used  by  Scriptel 
Corp.  and  MicroTouch  Systems,  has  the 
pen  make  direct  contact  with  the  LCD's 
surface;  a  conductive  coating  of  indium- 
tin  oxide  on  the  surface  sends  standard 
x  and  y  pen  coordinates  by  determining 
the  voltage  that  is  being  emitted  by  the 
screen. 

EM  digitizers  have  a  number  of  ad- 
vantages over  resistive  digitizers.  Some 
resistive  units  lower  the  light  transmitted 


m 


MAGAZINE 


EDITORS'  CHOICE 


•  Too  clunky,  too  limited,  too  early 


The  pentop  and  tablet  products  you  can  buy  this 
year  are  good  development  tools  to  help  prepare 
your  company  for  pen  computing  when  more  robust 
products  appear  in  1993. 
Right  now,  every  aspect  of  pen  computing  has 


weaknesses:  The  hardware  and  oper- 
ating systems  are  nascent,  there  is  al- 
most no  applications  software,  and 
handwriting  recognition  hasn't  gotten 
beyond  the  recognition  of  noncursive 
writing.  1993  will  also  bring  pen  sys- 
tems based  on  the  Intel  486SL  CPU, 
which  is  roughly  twice  as  powerful  as 
the  386SL.  The  extra  horsepower  can 
only  help  these  systems. 

If  you  are  buying  a  tablet  or  pen 
system  for  pilot  application  develop- 
ment and  you  haven't  committed  to  an 
operating  system,  you  probably 
should  get  one  that  works  with  both 
PenPoint  and  Microsoft  Windows  for 

by  the  LCD  because  there  is  an  extra 
coating  of  wires  on  the  screen  to  block 
the  light.  EM  digitizers  are  cordless,  and 
they  can  produce  a  third  axis,  the  z-axis. 
which  can  be  used  to  show  depth  or  pres- 
sure. But  resistive  digitizers  tend  to  cost 
less  than  EM  digitizers  and  weigh  a  bit 
less. 

OPERATING  SYSTEMS 

While  we  concentrated  on  pen  systems 
that  run  386-based  PenPoint,  Pen  Win- 
dows, or  both,  most  of  the  pen  systems 
available  today  can  run  a  number  of  oper- 
ating systems,  including  32-bit  PenDOS, 
GRiD's  PenRight!,  and  ordinary  DOS. 
Handwriting  engines  are  embedded  into 
the  operating  systems  of  pen-specific  op- 
erating systems,  giving  them  an  advan- 
tage over  ordinary  DOS. 

GeoWorks  announced  it  will  make 
Pen/GEOS  for  low-cost  hand-held  com- 


Our  Contributors:  Christopher  Barr  is  a  senior  editor  of  PC  Magazine. 
Bruce  Brown  is  a  contributing  editor  of  PC  Magazine.  Alan  M.  Stoughton  is 
a  former  project  leader  of  PC  Magazine  Labs  and  is  currently  a  computer  consultant 
in  New  Jersey. 


Pen  Computing,  the  two  leading  con- 
tenders. Not  all  do.  If  the  system  will 
be  exclusively  for  development,  a  tab- 
let is  fine.  Otherwise,  look  for  a  pen- 
top  system  with  an  integrated  key- 
board, which  makes  your  pen 
computer  a  notebook  computer. 

Among  the  systems  PC  Magazine 
Labs  overviewed,  we  believe  you  will 
find  the  Dauphin  5000  Series  Pentop, 
GridPAD  SL,  IBM  ThinkPad,  and 
NCR  3125  worth  your  consideration 
as  development  tablets,  along  with  the 
NEC  UltraLite  SL/20P  and  Z-Note- 
pad  hybrid  pentop  systems  with  built- 
in  keyboards. 

puters  due  later  this  year  from  Tandy 
Corp.  Pen/GEOS  will  use  a  handwriting 
recognition  engine  licensed  from  Palm 
Computing.  Apple  is  developing  the 
NewtOS  for  its  Newton  and  is  using  a 
proprietary  handwriting  engine. 

HAND  PRINTING  RECOGNITION 

One  thing  all  pen  operating  systems  share 
is  handwriting  recognition.  Pen  Windows 
uses  the  Microsoft  Alphanumeric  Recog- 
nition System,  PenDOS  uses  its  Hand- 
writer  Recognition  System,  and  PenPoint 
uses  its  own  engine.  But  different  hand- 
writing engines  can  be  used  by  each  oper- 
ating system.  It's  up  to  each  vendor  to  de- 
cide. Some  engines  are  better  for  filling 
out  forms,  and  others  are  best  suited  for 
Roman  characters. 

Handwriting  recognition  is  a  misno- 
mer. It's  really  hand  printing  recognition. 
Even  the  best  engines  today  can't  recog- 
nize cursive  text,  and  they  have  a  really 
hard  time  with  the  connected  characters 
(ligatures)  most  people  write  even  when 
printing.  To  combat  writing  inconsisten- 
cies, you  can  train  most  handwriting  rec- 
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ognition  engines  to  learn  your  handwrit- 
ing, and  in  the  process  you  will  learn  what 
the  engine  will  (or  more  likely  will  not) 
recognize.  You  can  save  your  session  so 
that  other  users  can  have  their  own  hand- 
writing dictionaries. 

PEN-CENTRIC  VS.  PEN-AWARE 

Two  new  terms  describing  applications 
are  pen-centric  and  pen-aware;  ISVs  (in- 
dependent software  vendors)  will  debate 
the  relative  merits  of  both  to  differentiate 
their  products.  Pen-aware  applications 
have  been  modified  to  recognize  pen  in- 
put and  gestures.  Microsoft  Word  for 
Windows,  Version  2.0,  is  an  example  of 
a  pen-aware  application.  A  pen-centric 
application,  on  the  other  hand,  was  built 
for  a  pen  interface  and  assumes  there  is 
no  keyboard.  Slate  Corp.'s  AtHand 
spreadsheet  is  pen-centric. 

INK  AS  A  DATA  TYPE 

Pen  computing  introduces  a  new  way  to 
get  at  and  store  data:  inking.  "Ink"  is  a 
new  data  type  that  may  appear  bit- 
mapped but  is  really  vector-based.  Ink 
saves  chronological  pen-specific  stroke 
information  such  as  the  pen's  starting  and 
ending  points,  direction,  velocity,  and 
pressure,  and  color  of  the  ink.  This  vector 
information,  which  is  a  series  of  x  and  y 
coordinates,  can  be  scaled,  is  device  inde- 
pendent, and  lets  the  application  judge 
which  information  to  use. 

Programs  that  require  handwriting 
recognition  need  to  know  stroke  order  to 
differentiate,  for  instance,  between  a  5 
and  an  5,  or  a  6  and  a  b.  Stroke  order 
tells  the  recognition  software  that  a  5  has 
two  strokes  and  the  5  only  one,  and  a  6 
is  written  from  the  top  down  in  one 
stroke,  while  a  b  has  two  strokes.  Future 
signature-verification  programs  will  de- 
mand a  stroke  order,  along  with  velocity 
and  pressure  information,  in  order  to  au- 
thenticate a  signature. 

Not  every  application  will  need  that 
much  information  and  may  simply  raster- 
ize  the  ink  to  a  bitmap,  keeping  the  file 
size  as  small  as  possible.  Like  other 
graphics  files,  ink  is  stored  in  a  com- 
pressed format. 

Slate's  Day-Timer  Pen  Scheduler, 
with  PenPoint  and  Pen  Windows  ver- 
sions, uses  electronic  ink  strictly  for  note- 
taking  and  handwriting  recognition  only 
for  names  and  addresses.  Instead  of 


PEN  COMPUTING  can  bring  PCs  to 
millions  of  people  who  don't  use  key- 
board-based units.  But  before  pens 
take  off,  the  hardware,  operating  sys- 
tems, software,  and  handwriting  rec- 
ognition must  improve  considerably. 

A  PEN  COMPUTER  is  either  a  light- 
weigh  t  hand-held  or  slightly  larger 
clipboard  PC  with  modest  CPU 
power,  a  more  powerful  tablet  PC 
lacking  an  integrated  keyboard  (most 
have  a  keyboard  jack),  or  a  pentop  PC 
with  an  integrated  keyboard. 

ADOLESCENT  might  be  the  best  de- 
scription of  the  first  pen-based  hard- 
ware platforms.  We  tested  eight  pen- 
top  and  tablet  products  from  Arthur 
Dent,  Dauphin,  GRiD,  IBM,  Mo- 
menta, NCR,  NEC,  and  Zenith.  These 
1992  pen  products  are  more  like  de- 
velopment and  familiarization  tools — 
the  forerunners  of  more  robust  sys- 
tems that  will  be  coming  out  over  the 
next  year. 

OPERATING  SYSTEMS  are  offered  bv 
a  half-dozen  vendors.  The  two  major 

spending  CPU  time  and  power  to  trans- 
late scribbles  into  ASCII,  it  stores  them 
as  ink.  Day-Timer  Pen  Scheduler  as- 
sumes you  are  the  only  one  who  will  read 
it  anyway,  so  there  is  no  need  to  spend 
system  resources. 

Pensoft's  Perspective,  for  PenPoint 
only,  uses  ink  in  different  ways,  depend- 
ing upon  your  need.  Its  InkWell  feature 
captures  notes  that  can  be  saved  as  ink, 
or  recognized  as  text  at  a  later,  more  con- 
venient time.  Or  you  can  save  your  doo- 
dles as  a  drawing  with  no  recognition. 

REVIEW  CRITERIA 

To  be  included  in  this  technology-over- 
view article,  we  required  vendors  to  have 
available  shipping  or  solid-prototype 
portable  pen  systems  as  of  midsummer. 
The  systems  could  be  pen-only  (tablets), 
hybrids  with  keyboards  (pentops),  or 
notebooks  with  add-on  stylus-sensitive 
screen  overlay  panels. 


contenders  are  Microsoft  Windows 
for  Pen  Computing  and  GO  Corp.'s 
PenPoint  Pen  Windows  was  available 
on  seven  of  the  eight  systems  tested; 
PenPoint  came  with  five. 

HANDWRITING  RECOGNITION  ,  better 

called  hand  printing  recognition, 
works  passably  on  block-printed  char- 
acters. True  cursive  handwriting  rec- 
ognition still  requires  a  quantum  leap 
in  technology. 

DESKTOP  PC  USERS  may  eventually 

replace  their  mice  with  tablets  and 
pens.  The  first  desktop  tablets  have 
big  limitations — most  notably  the  re- 
striction to  VGA. 

APPLICATIONS  SOFTWARE  is  written 

for  the  operating  system,  not  the  com- 
puter. The  first  pen-specific  apps 
will  be  schedulers  and  personal  infor- 
mation managers.  Pen  Windows  has 
the  advantage  that  Microsoft  Win- 
dows software,  which  is  pen-aware, 
already  works;  in  addition,  pen- 
centric  software  takes  advantage  of 
pen  computers. 

Normally,  PC  Magazine  accepts  only 
shipping  products  for  review.  We  made 
exceptions  here  because  we  believe  that 
even  the  shipping  systems  are  still  some- 
what adolescent,  and  you  will  get  a  better 
feel  for  the  market  by  reading  about  eight 
products  in  various  states  of  readiness 
than  reading  about  half  as  many  shipping 
systems. 

HOW  WE  TESTED 

PC  Magazine  Labs  evaluated  the  eight 
systems  for  fit  and  finish,  for  general  rug- 
gedness,  and  for  screen  readability  in  a 
range  of  lighting  conditions.  We  also  gave 
the  shipping  systems  Suitability  to  Task 
ratings  in  five  areas — general  use,  field 
and  mobile  use,  handwriting  recognition, 
communications  tasks,  and  notebook  re- 
placement—  and  report  them  with  the  re- 
views. Comments  in  our  overviews  and 
reviews  are  based  on  the  judgments  from 
the  Suitability  to  Task  script. 
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The  Lightest! 


COMPUDVME 

THE  LOWEST  OF  THE  LOW  PRICES 
GUARANTEED. 


J  "]]Dt 


>  Fall  10",  VGA  screen 
with  640  x  480  nictation, 
64  grayscale,  brilliant  LCD 
and  ultra  fast  150  MS 
response  tint.  (No  more 
disappearing  mouse  pointer!) 


Fix/Modem 

•  Memory  Modules 


ACTUAL 


ACTUAL  SIZE.  ONLY  1.5"  THICK,  5.SLBS, 
INCLUDING  BATTERY.  NO  KIDDING! 


//  // 


If  yon  van  find  <t  W.  tlmi  meet* 
▼  nr  PXCWtix  *ntr  i'tfitii  ttli'til  nuwifimtioM* 
(ml  is  sfiiftfiiiit:  at  u  tinti-r  ttilWfliiwti  tori? 


•  ii  a  ■  a  • 


with  MS/DOS™  5.0, 


1*» 


Install  add  ons  in  seconds 
No  more  screwdrivers! 


r  i  i  r  i  r  1  i  v  i 

/  f  ;  i  i  i  i  i  i  \  \  \ 

°     J  I  I  i  I  I  I  1  !  i  v 


Internal  3.5", 
1.44  MB  floppy  drive. 


•  Ultra  long-life  24  Witt 
pack  with 

12  AA  NiCads. 

•  Stind-by  battery  on 
386  models  lets  you 
change  batteries  without 
iwitehinj  off! 


•  Bnilt-in  trackball. 


•  Foil  lift  (84/8S  boy)  keyboard  with 
36  function  keys,  including  dedicated 
'Page  Up/Down',  'Home'  &  'End'  keys. 
A  delight  for  spreadsheets! 


Cot 


lfi)y  \W-      ui  Wbu t  Yuu 


•  Ctnkimtic*  -xternii  keyboard 
PS/2™  mtiit  counselor 


ompudyne  is  the  I'C  manufacturing  and  direct 
marketing  arm  of  Camp  I  S  \'v  -  The  Computer  Superstore 
I  \  IS/)  \(J  symbol:  Cl  S.I )  -  inrentors  of  big  volume,  deep 
discounting  I'C  retailing,  and  the  largest  chain  of  computer 
super  stores  in  the  country. 

We  manufacture  top  quality,  fully- 
supported  computers  as  (tradable from 
only  the  largest  I'C  manufacturers  at 
prices  typically  found  only  at  garage 
shop  clone  houses. 

Result:'  We're  already  one  of  the 
largest  direct  I'C  companies  in  the 
country! 


Notebook 

CPU 

RAM 

HD 

Battery  Life 

Price 

NM 

IMBsl 

m 

386SX L/ 25 

386SXL-25  MH? 
Optional  80387SX 

2  standard 
4  &  6  options 

80 

m  3+ 

1,599 

SH/mo' 

386SL/25 

Intel  80386SL-25MHz 
64  K  CPU  cache 
Advanced  SL  power  mgm't 
Optional  80387SX  co-processor 

2  standard 
4  &6  options 

80 

3+ 

1,799 

S67/mo' 

486SX  /  25 

Intel  80486SX  25  MHz 
Built-in  8K  CPU  cache 

4  standard 
8  &  20  options 

80 

2.5. 

1f999 

J74/w»- 

486DX  /  33 

Intel  804860X-33  MHz 
Built-in  8K  CPU  cache 

as  above 

130 

2.5+ 

2,899 

J107/mo- 

o  >  r  j  o  i  j  i : 

Math  Co-Processor 

•  Spare  NiCad  Battery 
Memory  Upgrades 
2  or  4  MB  on  386, 
4  or  16  MB  on  486 

2400  bps  Data  Modems  with 
4800  bps  send-only  FAX,  or 
MNP-5  &  9600  bps  send/receive  FAX 
■  External  5  25"  Floppy  Drive 

•  External  Numeric  Keypad 
Expansion  Station 

•  Auto  Adapter  &  Battery  Charger 
Standard  or  Leather  Carrying  Bag 

3U?J»OKT  5  V/A.'.tA.] 

s  30-day  no  questions  asked  return  policy** 

•  Toll-free  telephone  technical  support 

•  1  year  limited  warranty  on  parts  and  labor 

•  Overnight  replacement  if  needed 

O  .''.OH;'.  I  iJC: 

•  Order  toll-free  1-800-932-2667 

8am-7pm  (CST)  Mon-Fri; 
9am-4pm  (CST)  Sat. 

•  International  callers  dial:  1-214-702-0055 

•  24  hour  FAX:  1-214-702-0300 

•  Ask  about  corporate  credit  and 
volume  discount  terms! 


THE  LOWEST  OF  THE  LOW  PRICES.  GUARANTEED 
Compudyne  Direct.  15151 A  Surveyor.  Addison  TX  75244 

**/®  -  trademarks  aie  the  property  o!  their  registered  owners  Compudyne  Direct.  15151  A  Surveyor.  Addison  IX  75244 
'leasing  through  Leasing  Group.  Inc.  payments  based  on  36  month  open-end  rate  '  'Must  be  returned  as-new  in  the  original  packaging 
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Pen  Techniques  on  the  Desktop 

For  some  users,  pen-based  digitizer  tablets  could  replace  mice. 


Pen  computing  isn't  limited  to  portable 
computers.  Desktop  PCs  can  share  this 
technology,  too.  Software  developers 
can  use  desktop  PCs  with  pen  modifi- 
cations to  design  and  test  pen-based  ap- 
plications. For  end  users,  it  is  possible 
that  for  some  applications  pens  and 
pads  may  eventually  replace  mice.  The 
ability  to  lasso  a  block  of  text  or  spread- 
sheet data  with  the  pen  and  then  move 
it  by  drawing  an  arrow  may  be  more 
"intuitive"  than  clicking  with  a  mouse. 

PC  Labs  took  an  informal 
look  at  three  very  different  in- 
the-office  pen  systems: 

•  Mouse  System  Corp.'s  $349 
PenMate,  an  opaque  digitizer 
tablet; 

•  CalComp's  $2,195  Display- 
Pad,  a  digitizer  tablet  with  an 
embedded  flat-panel  LCD 
panel;  and 

•  Smart  Technologies'  Smart 
2000  Presentation  System,  a 
$9,875  to  $17,130  touch-sensi- 
tive electronic  whiteboard  with 
options  for  projecting  screen 
images  onto  the  board  and  for 
video  conferencing. 

All  three  products  show  the 
promise  of  desktop  pen  com- 
puting,  even  with  their  current  short- 
comings. The  two  desktop  pads,  for  in- 
stance, don't  work  at  any  resolution 
except  vanilla  VGA. 

PEN  WINDOWS 

Microsoft  Windows  for  Pen  Comput- 
ing (a  variant  of  Microsoft  Windows 
3.1)  unlocks  the  pen-aware  features 
built  into  some  applications  and  makes 
others  pen-compatible.  By  using  Pen 
Windows'  PenPalette,  the  user  can 
have  the  PC  recognize  and  insert  hand- 
printed text  at  the  cursor  point.  The 
tested  products  used  Windows  3.1  with 
Pen  Windows.  PenPoint  is  not  a  factor 
on  the  desktop,  where  DOS/Windows 
compatibility  is  required. 


MOUSE  SYSTEMS'  PENMATE 

Mouse  System  Corp.'s  PenMate  is  a  9.5- 
by  13.3-inch  digitizer-only  device  (no 
video  output)  that  connects  to  the  COM1 
or  COM2  port.  PenMate's  software 
installs  Pen  Windows  and  the  utility 
programs  used  to  orient  and  configure 
PenMate.  Its  power  supply  connects  in 
piggyback  fashion  to  a  specially  designed 
DB-25  connector,  and  the  pen  stylus 
plugs  into  a  PS/2-type  connector  on  the 
writing  pad's  top  left. 


Smart  Technologies'  Smart  2000  Presentation  System 


As  you  move  the  tip  of  the  corded  pen 
over  the  pad's  6-  by  9-inch  pen-sensitive 
area,  the  screen  cursor  tracks  its  motion. 
Using  the  pen  while  watching  the  moni- 
tor felt  a  bit  awkward,  but  you  may  be 
able  to  get  used  to  it.  Press  lightly  on  the 
pen  to  actuate  a  switch  in  the  tip  (you'll 
hear  a  "mouse  click.").  You  must  acti- 
vate this  switch  while  drawing  or  printing 
text;  it  is  a  technique  that  is  akin  to  press- 
ing hard  when  making  a  carbon  copy. 
Pressing  a  secondary  button  on  the  pen 
barrel  simulates  two-button  mouse  oper- 
ation. 

PenMate's  software  reserves  the  bot- 
tom area  of  the  pad  for  14  programmable 
buttons.  An  overlay  is  imprinted  with  de- 
fault settings  such  as  Enter,  Switch  App, 


Close  App,  Minimize,  and  PageUp.  As 
a  mouse  replacement,  the  PenMate  will 
take  some  getting  used  to,  but  for  basic 
pen  applications  it's  a  low-cost  introduc- 
tion. 

CALCOMP'S  DISPLAYPAO 

Calcomp's  DisplayPad  features  an  LCD 
flat-panel  VGA  display  overlaid  with  a 
high-resolution  digitizer  in  13.3-  by  10.5- 
inch  desktop  package.  One  of  its  strong- 
est features  is  its  cordless  pen,  which  felt 
like  a  quality  writing  instrument 
and  had  an  excellent  pen-on-pa- 
per feel  when  used  on  the  tablet's 
slight-friction  surface. 

The  pen  uses  a  patented  Ad- 
vanced Function  Technology 
(AFT)  design  and  can  run  for  300 
hours  on  hearing-aid-type  batter- 
ies, according  to  CalComp.  The 
pen  uses  an  electromagnetic  radia- 
tion principle,  and  the  pen-tablet 
interface  allows  for  the  sensing  of 
tip  pressure,  tilt  angle,  and  height. 
These  features  make  this  pad  best 
suited  to  special  graphics  and  se- 
curity applications. 

The  DisplayPad's  combination 
display  and  interface  card  replaces 
the  computer's  video  adapter  and 
simultaneously  drives  the  tablet's  CCFT 
(cold-cathode  fluorescent  tube)  sidelit 
0.30-dot -pitch  display  and  a  standard  640- 
by-480  monitor.  The  clear  LCD  panel  of- 
fers a  64-shade  gray  scale,  and  the  display 
card  and  drivers  will  support  256  simulta- 
neous colors  on  the  monitor.  Another 
mode  allows  1 6-color  800-by-600  resolu- 
tion on  a  Super  VGA  monitor,  but  the 
pad's  display  becomes  inactive.  The  in- 
terface card  can  use  COM1  through 
COM4  for  input  and  connects  to  the  dis- 
play with  a  single  cable. 

We  had  to  edit  system  files  manually 
to  install  the  DisplayPad,  but  CalComp 
said  future  versions  will  have  automatic 
installation  software.  CalComp's  drivers 
allow  you  to  fine  tune  or  toggle  features 
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Photographs  by  Thom  O'Connor 
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CalComp's  $2,195  Display  Pad 


such  as  the  pen-sampling  rate,  cursor 
redraw  times,  pen-pressure  sensitivity, 
and  pen-barrel  buttons.  The  Display- 
Pad  can  also  operate  under  PenPoint 
and  Communication  Intelligence 
Corp.'s  PenDOS  operating  systems. 

At  $2,195  (an  extra  pen  costs  an- 
other $200),  the  DisplayPad  is  only  for 
the  serious  pen-application  developer 
or  vertical-applica- 
tion user,  for 
whom  the  time 
savings  justifies 
the  investment. 

SMART  2000 
PRESENTATION 
SYSTEM 

Smart  Technolo- 
gies' Smart  2000 
Presentation  Sys- 
tem, a  touch-sensi- 
tive whiteboard 
measuring  3  by  4 
feet,  looks  like  a  — 
standard  whiteboard  you  use  with  felt- 
tip  markers,  but  you  can  use  the  mark- 
ers to  touch  a  projected  image  to  make 
Windows  selections,  or  use  a  finger  or 
a  pen  to  draw,  annotate,  or  enter  text 
recognized  by 
Windows  for  Pen 
Computing. 

The  PC  video 
output  connects  to 
a  color  LCD  pro- 
jection panel,  such 
as  the  color  In  Fo- 
cus PC  Viewer 
Model  5000FX 
sent  with  the  Smart 
2000,  which  is  then 
placed  on  an  over- 
head projector. 
The  Smart  100 
Host  Adapter 

Card  mounts  in  any  8-bit  or  16-bit  slot 
and  connects  to  the  Smart  whiteboard 
via  a  single  25-pin  conductor  cable.  In- 
stallation of  the  Smart  software  is 
straightforward. 

As  you  write  on  it  with  your  finger, 
the  projected  image  creates  the  illusion 
that  ink  is  flowing  directly  onto  the 


Mouse  System  Corp.'s  $349  PenMate 


board.  Since  the  image  is  projected,  you 
have  to  work  from  the  side.  You  can 
choose  colors  with  a  Windows  tool  bar 
or  by  lifting  colored  markers  from  a  pen 
tray  beneath  the  board.  As  you  lift  a 
marker,  a  switch  changes  the  software  to 
the  selected  color. 

The  Smart  2000  Presentation  System 
is  designed  for  single  locations,  while  its 
Conferencing  Sys- 
tem connects  up  to 
20  different  loca- 
tions via  modem. 
With  the  confer- 
encing configura- 
tion, annotations 
and  changes  made 
during  a  confer- 
ence call  will  ap- 
pear at  all  con- 
nected sites.  You 
can  use  a  second 
conference  hook- 
up for  voice  and 
bring  both  sight 
and  sound  to  a  conference. 

A  conferencing  system,  including  a 
386/40  PC  with  an  80MB  hard  disk,  ATI 
VGAWonder  card.  In  Focus  PC  Viewer 
Model  5000FX.  high-intensity  overhead 
projector,  and 
multipoint  mo- 
dem, costs 
$17,130.  A  confer- 
encing system 
without  the  PC. 
viewer,  and  pro- 
jector is  $9,875. 
— Alan  M. 
Stoughton 

CalComp  Digitizer 
Products  Group  (a 
Lockheed  Com- 
pany), 14555 N. 
82nd  St., 

Scottsdale.  AZ  85260;  602-948-6540 

Mouse  Systems  Corp.,  47505  Seabridge 
Dr.,  Fremont,  CA  94538;  510-656-1 117 

Smart  Technologies  Inc..  #599, 240-1 1 
Avenue  S.W.,  Calgary,  Alberta,  Canada 
T2R0C3;  403-233-9333 


ON  THE  HORIZON 

Because  the  market  is  so  new  and  the 
products  so  youthful,  we  are  not  award- 
ing any  an  Editors'  Choice  distinction. 
None  of  the  shipping  systems  are  ad- 
vanced enough  to  be  suited  for  wide- 
spread adoption  within  a  company.  We 
think  these  products  as  a  whole  are 
clearly  pilot  or  prototype  systems  that 
can  be  used  to  develop,  test,  and  experi- 
ence pen  computing.  While  these  current 
systems  are  fine  for  evaluating  the  pen 
environment,  we  expect  smaller  pen  com- 
puters to  be  released  within  the  next  year 
from  the  same  vendors  and  others.  Next 
year's  models  will  be  made  expressly  for 
pen  computing;  in  other  words,  they 
won't  be  simply  hardware  add-ons. 

Among  the  best  that  we've  seen  is  a 
system  that  NEC  previewed  at  the  PC 
Expo  trade  show  in  New  York  City  this 
past  June.  The  4-pound  prototype  had  a 
built-in  hard  disk,  a  PCMCIA  2.0  socket, 

None  of  the  shipping 
systems  are  advanced 
enough  to  be  suited 
for  widespread  adop- 
tion within  a  company. 

used  a  cordless  pen,  and  supported  both 
Pen  Windows  and  PenPoint.  It  will  be 
available  later  this  year.  Other  compan- 
ies with  systems  in  the  works  include 
GRiD.  MicroSlate,  Sanyo,  Samsung, 
TelePad,  Toshiba,  and  Tusk. 

In  the  future,  pen  computers  will  use 
Intel's  new  3.3-volt  486SL  at  speeds  up 
to  25  or  33  MHz.  They  will  use  applica- 
tion-specific silicon  to  do  the  handwriting 
recognition  that  relieves  the  CPU  from 
double  duty.  They'll  have  sound  chips, 
loo.  Wireless  networking  may  finally  be 
possible  with  technology  under  develop- 
ment by  Ardis,  Ericsson  GE  Mobile 
Communications,  and  Photonics  Corp. 
For  an  overview  of  the  technology  driv- 
ing the  portable  market — tiny  hard  disks, 
PCMCIA  cards,  wireless  communica- 
tions, and  3.3-volt  and  low-power  compo- 
nents— see  "Downsizing  Notebook  PCs: 
The  Incredible  Shrinking  Subnotebook," 
PC  Magazine,  October  27, 1992. 
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Arthur  Dent  Associates  Inc. 

WriteAway!  for  the 
Zeos  Notebook  386+ 


ALL  REVIEWS 

BY  BRUCE  BROWN 

An  add-on  is  a  good  way  to  try  pen  com- 
puting at  a  minimal  expense.  If  you  al- 
ready own  a  386SX/20  Zeos  Notebook 
386+,  you  can  convert  it  to  a  pen  system 
by  adding  Arthur  Dent  Associates'  $595 


WriteAway!  for  the  Zeos  Notebook  386*.  $595 


WriteAway!  for  the  Zeos  Notebook 
386+.  You  will  probably  find  that  Write- 
Away! is  a  bit  clumsy  for  much  more  than 
experimental  use,  however.  (Arthur 
Dent  says  improvements  are  already  in 
the  works.) 

WriteAway! 
consists  of  three 
hardware  compo- 
nents: an  11 -ounce 
glass  and  plastic 
laminate  digitizer 
overlay  (a  thinner, 
8-oz  version  will  be 
shipping  by  the  time 
you  read  this),  a 
controller  card  thai 
plugs  into  the  inter- 
nal modem  slot,  and  a  tethered  pen  with 
a  pen  holder  that  installs  on  the  side  of 
the  computer.  The  tether  and  the  short 
wire  loop  that  runs  from  the  modem  slot 
to  the  screen's  lower-left  corner  might  be 
easy  to  snag  as  you're  carrying  the  PC. 

With  WriteAway!  installed,  the  Zeos 
Notebook  386+  weighs  7  pounds,  or  l).5 
with  an  AC  adapter  and  extra  battery. 


SUITABILITY  TO  TASK 

WriteAway!  for  the  Zeos  Note- 
book 386+  (under  Pen  Windows) 

POOR     FAIR     G000  EXCELLENT 

General  use 

•  •  o  o 

Field/mobile  use 

•  o  o  o 

Handwriting  recognition 

•  •  •  o 

Communications 

•  o  o  o 

Notebook  replacement 

•  •  •  • 

To  install  the  WriteAway,  you  posi- 
tion the  overlay  over  the  notebook's 
screen  and  press  along  its  adhesive- 
backed  edges.  The  company  recom- 
mends first  cleaning  the  screen  with  a 
glass  cleaner.  Un- 
fortunately, the  ace- 
tone-based cleaner 
we  used  left  a  resi- 
due that  weakened 
the  adhesive  and 
caused  the  overlay 
to  slip  out  of  place; 
closing  the  top 
broke  sonic  of  the 
circuitry  screened 
onto  its  perimeter. 
However.  Arthur 


Dent  is  testing  adhesives  that  will  hold 
better  and  still  allow  deinstallation. 

Microsoft  Windows  for  Pen  Comput- 
ing runs  adequately  on  the  Zeos  with  the 
WriteAway!  installed.  The  WriteAway!- 
equipped  Zeos  scored  competitively  with 
the  other  shipping  products  on  our  hand- 
writing recognition  tests. 

The  WriteAway!  was  sold  with  the 


"It's  no  wonder  the  rest  of 
the  power  protection 
industry  considers  APC  the 
company  to  beat..." 

LAN  Times  4/92 


The  Wide-Area  UPS  Solution: 

Here  PowerChute  PLUS  warns  Novell's 
Network  Management  Console  of  a  problem 
on  a  remote  server.  Call  for  details  on  APC 
support  for  NctView,  SunNet  Manager,  HP 
Open  View,  Cabletron  Spectrum,  and  other 
SNMP-based  NMS. 


COMPUTERS 

Pen  and  Tablet  PCs 


FACT  FILE 


Write  Away !  for  the  Zeos 
Notebook  386+ 

Arthur  Dent  Associates  Inc..  500  Chirk  lid.. 
Tewksbttry.  MA  01876;  508-858-3742: 
fax.  508-858-3745 


List  price  (tested  configuration):  $595 
Tested  configuration:  WnteAway1  digitizer.  Zeos 
Notebook  386+;  4MB  RAM:  60MB  hard  disk;  DOS  5  0; 
Microsoft  Windows  31.  Microsoft  Windows  for  Pen 
Computing,  Version  10. 

Requires:  Zeos  Notebook  386+.  DOS  31  or  later.  Mi- 
crosoft Windows  3  1 

In  short  This  add-on  digitizer  screen  overlay  lets  you 
try  pen  computing  at  a  low  cost,  but  right  now  it  only 
works  with  the  Zeos  Notebook  386+  (and  soon  the  Com- 
paq LTE  Lite  series  of  notebooks)  Though  WriteAway1 
still  has  some  limitations,  improvements  are  coming. 
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Zeos  Notebook  386+  (now  discontinued) 
and  Windows  for  $2,495.  However,  a  sim- 
ilar WriteAway!  panel  is  being  prepared 
for  the  Compaq  LTE  Lite  series. 


Dauphin  Technology  Inc. 

Dauphin  5000  Series  Pentop 

Dauphin  Technology  plans  to  ship  the 
Dauphin  5CXK)  Series  Pentop  in  Novem- 
ber of  1992.  This  attractive  $2,995  system 
uses  a  512-dot-per-inch  Scriptel  resistive 
digitizer  with  a  tethered  stylus  and  will 
support  a  variety  of  major  pen  operating 
systems. 

The  Pentop  is  a  full-featured  note- 
book whose  dual  BIOS  can  support  both 
DOS-based  and  pen  applications. 

PC  Magazine  Labs  tested  a  beta  unit 
with  Microsoft  Windows  for  Pen  Com- 
puting installed.  The  Dauphin  Pentop 
weighs  5.5  pounds  with  its  internal  nickel 
cadmium  battery  pack  and  measures  1.8 
by  11  by  9.6  inches.  The  battery  life  is 
rated  at  3  hours;  with  power  management 
features  engaged,  this  time  can  be  ex- 
tended by  about  25  percent.  Extra  batter- 
ies weigh  about  0.75  pounds  each.  With 
a  not-yet-released  0.4-pound  AC 
adapter,  the  system's  carrying  weight 


with  one  extra  battery  and  charger  will 
be  less  than  7  pounds. 

Based  on  a  25-MHz  Intel  386SL,  the 
Dauphin  Pentop  comes  with  4MB  of 
RAM,  a  64K  cache,  a  40MB  hard  disk, 
and  an  internal  1 .44MB  floppy  disk  drive. 
RAM  is  expandable  to  20MB,  and  hard 

The  reasonably  priced 
Dauphin  5000  Series 

Pentop  lets  you 
experiment  without 
much  risk;  it's  a fine 
machine  for  desktop  use. 

disks  will  be  available  in  80MB,  BOMB, 
and  200MB  sizes.  The  backlit  VGA 
screen  measures  9.5  inches  diagonally;  it 
can  display  64  shades  of  gray  and  allows 
simultaneous  display  with  an  external 
monitor.  A  front  hinge  lets  it  lie  flat  or 


PowerChute,  saves  your  servers  from 
storms  in  St.  Louis,  backhoes  in  Boston, 
and  coffee  pots  in  Chicago... 


Novell 
labs  Tpvlrd 
&  Approved 
NLM 


LAN  managers  have 
enough  to  worry  about 
without  power  problems 
wreaking  havoc  on  their 
LANs  or  WANs.  You 
know  the  routine.. .a 
storm  rolls  through, 
the  construction  that 
was  planned  for 
tomorrow  begins  today,  someone 
plugs  a  Mr.  Coffee  into  the  circuit  used 
by  the  server.  Data  is  lost,  and  recov- 
ery takes  hours  out  of  your  day.  Enter 
PowerChute  PLUS,  a  NLM  that  works 
with  a  Smart-UPS  to  offer  auto- 


matic, unattended  wide-area  network 
protection.  You  can  eliminate  down- 
time, save  personnel  costs,  diagnose 
problems,  and  most  importantly  of  all, 
rest  easy  at  night.  For  just  $99  you  get: 


servers  from  the  manager's  console, 
saving  travel  and  support  costs.  Just 
ask  Tom  Mac,  LAN  Manager  at  General 
Electric,  who  told  PCWeek:  "I  can 
monitor  the  LAN  without  employing 


...while  you  relax  in  Raleigh 


■  Unattended  data  protection: 

Warns  users  of  problems  then  closes 
your  server  with  all  data  intact. 

■  Central  management:  Allows  full 
control  of  multiple  Smart-UPS  and 
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an  on-site  technician, 
additional  salary..." 


saves  an 


■  Scheduled  tests:  Tell  your  Smart- 
UPS  to  test  its  batteries  automatically, 
at  scheduled  intervals,  or  increase 
security  by  scheduling  LANboot-ups 
and  shutdowns. 

Who  knows. ..with 
APC  taking  care  of 
your  servers,  you  j  ust 
might  be  able  to  take 
it  easy  for  a  change. 


■  Tracks  power  data  for  diagnosis 
and  ROI:  Helps  diagnose  "mystery" 
crashes. 


TM  I9K  LAN 
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ttTop-notch... 
goes  beyond 
_  the  basics  to 
offer  strong  power 
management  and 
monitoring  functions " 


PowerCmite  PLUS  a  available  for  Sovell  Unix  ami  more. 
Use  it  with  an  award-winning  Smart-UPS! 


Smart-UPS  (VA) 
Snun-UPS  400  lilimlmc) 
Snun-UPS  600 
Snun-UPS  600R 
Smart-UPS  900  I  pictured! 
Snun-UPS  1250 
Snurt-UPS  I250R 
Snun-UPS  2000 
Snun-UPS  90OXI 


Application  List  (U.S.) 

286.  386  desktops  $44") 

tower  terversAs-ktUoom  $599 

ruck-mounted  (or  hut*  $699 
CAD/CAM  stations,  servers  J899 

multiple  servers,  telecom  S 1 1 99 

rack -mounted  for  huh*  SI299 

minis  multiple  servers  SI 799 

extended  run  model  SI 699 


| 

Call  today  for 
your  FREE  copy! 


800-800-4APC 

Dept.  XX 

FAX:  401-789- !7IMNrmoK|.3))64625900 
Compinerre:71077JSSJorPCVENE 
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American  Power  Conversion 
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flip  forward  for  desktop  use.  Because  the 
Dauphin's  hard  disk  and  floppy  disk 
drive  are  built-in  and  it  has  a  backlit 
screen,  you  need  to  add  only  an  external 
keyboard  for  con- 
ventional, non-pen 
computing.  The 
unit  will  ship  with 
the  external  key- 
board included  in 
the  price. 

I/O  interfaces  in- 
clude one  parallel 
and  one  serial  port, 
a  simultaneous  ex- 
ternal VGA  port,  a 
100-pin  AT  bus 
connector  for  an  op-  ^^^^^^^^^^ 
tional  $195  single-slot  expansion  chassis, 
and  a  PS/2  port  that  you  can  use  for  either 
an  external  keyboard  or  a  mouse.  Op- 
tions will  include  an  external  1.2MB 
floppy  disk  drive,  a  PCMCIA  1.0  slot  in 
place  of  the  internal  floppy  disk  drive,  a 
math  coprocessor,  an  AC  adapter,  an  in- 
ternal 14.4K  data/fax  modem,  extra  bat- 
teries, and  a  carrying  case. 


The  Dauphin  5000  Series  Pentop,  $2,095 


The  Dauphin  Pentop  supports  Pen 
Windows,  Communication  Intelligence 
Corp.'s  PenDOS,  and  GO  Corp.'s  Pen- 
Point. Its  Phoenix  ROM  BIOS  allows 
dual  booting,  so  you 
can  have  more  than 
one  operating  sys- 
tem on  the  unit.  For 
example,  you  might 
want  to  use  DOS 
and  Microsoft  Win- 
dows 3.1  with  an  at- 
tached keyboard 
but  switch  to  Pen- 
Point for  a  vertical 
application  when 
you're  out  on  the 
^^^^^^^^^^  road.  The  Pentop's 
handwriting  recognition  was  somewhat 
disappointing,  but  remember  that  this 
was  a  preview  unit. 

Being  a  reasonably  priced  machine, 
the  Dauphin  5000  Series  Pentop  allows 
you  to  experiment  without  taking  much 
of  a  risk.  With  an  external  keyboard,  it's 
a  fine  pen  PC  for  desktop  use.  At  the 
same  time,  the  Pentop's  multiple  operat- 


►   FACT  FILE 


Dauphin  5000  Series  Pentop 

Dauphin  Technology  Inc.,  450  Eisenhower 
Lit.  N..  Lombard.  II.  h()I4,S;M>-7X2-7V22, 
70X-627-40O4; fax.  70H-627-76IS 


List  price  (tested  configuration):  $2,995  (available 

tall  1992). 

Tested  configuration:  4MB  RAM.  40MB  Conner  hard 
disk.  1  44MB  internal  floppy  disk  drive.  DOS  5  0:  Micro- 
soft Windows  3  1 .  Microsoft  Windows  for  Pen  Comput- 
ing. Version  1  0 

Options:  External  5  25-inch  floppy  disk  drive,  S259. 
387SLC  math  coprocessor.  $75.  one-slot  expansion 
chassis.  $195.  extra  battery,  $59;  battery  chargei.  $45. 
14,400-bps  data/fax  modem,  $499,  PCMCIA  slot,  $79 
In  short  The  386SL/25  Dauphin  5000  Series  Pentop 
promises  to  be  a  compelitive  pentop  system  It  should 
perform  well  in  the  field  and  also  in  the  office  when 
you  plug  in  a  keyboard. 
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ing  systems,  dual  booting,  and  medium 
weight  make  it  a  good  general-purpose 
pen-based  system. 


Get  in  Shape  with  NetUtils  3 
Data  Recovery  Software 


Start  a  new  fitness  routine  today  using  NetUtils  3  -  the 
most  powerful  workout  available  for  your  Novell 
NetWare  3.x  file  server.  With  NetUtils  3  data  recovery 
and  protection  software,  you  can  run  a  marathon  of 
functions  in  record  breaking  time  -  from  rebuilding 
corrupt  files  to  recovering  them  from  a  downed  server! 


Data  recovery  software 
with  muscle. 


$J95  HiflifwcJ 
mail  pmr 


^ntrack 

1-800-752-1333 


International  612  937  1 107  •  Fax:  612-937-5815  •  6321  Bury  Drive.  Eden  Prairie.  MN  55346 
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MAYNARD  DELIVERS 
AWARD-WINNING  MAYNSTREAM 
SOFTWARE  FEATURES 

•  Complete  backup  solutions  for 
stand  alone,  administrator 
controlled,  peer-to-peer,  and  file 
server  based  configurations 

•  MaynStream  for  Windows "  supports 
full  background  processing  so  you 
and  your  backup  are  working  at 

the  same  time 

•  MaynStream  NLM*  assures 
superior  file  server  backup  and 
restore  performance 

•  MaynStream  software  for  OS/2* 
delivers  full  HPFS  and  FAT  file 
system  support 

•  Features  include  Fast  File  Restore, 
Disk  Grooming,  Dynamic  Server 
Log  In/Log  Out,  server/volume 
naming,  tape  cataloging  and  more 


Maynard 
Makes  Backup 
Easy. 


BACKED  BY  UNPARALLELED 
SERVICE  AND  SUPPORT 

•  Toll-free  800  hot  line 

•  24-hour  electronic  BBS 

•  24-hour,  5-day  emergency  call-back  service 

•  48-hour  repair/replacement  policy 

•  Spare-in-the-air  replacement  service 

•  Liberal  software  upgrade  policy 


Only  Maynard  delivers 
backup  tor  all  these 
systems  in  one  convenient, 
value-priced  package. 


MAYNARD  OFFERS 
SUPER  VALUE,  FLEXIBILITY, 
AND  CONVENIENCE 

•  All  MaynStream  systems  from 
525  MB  up  to  5  GB  include  DOS, 
OS/2,  and  our  new  Microsoft  Windows 
and  NLM  backup  software  at  no 
additional  cost 

•  Compatible  with  Novell*  NetWare* 
and  NetWare  Litef  LAN  Manager* 
PC  Netf  and  3Com* 

SUPER  SPEEDS  AND  CAPACITIES 
TO  ACCOMPLISH  MORE 

•  Up  to  5  GB  8mm  HS  systems  - 
up  to  30  MB/min.  transfer  rate 

•  Up  to  2  GB  4mm  DAT  systems  - 
average  file  access  in  <  30  sec. 

•  Up  to  600  MB  cassette  systems  - 
>  240  KB/sec.  transfer  rate 

•  Up  to  1 .35  GB  cartridge  systems  - 
up  to  30  MB/min.  transfer  rate 


Let  Maynard  make  backup  easy,  convenient,  and  cost  effective  for  you. 
Call  1  800  821 -8782  or  your  authorized  Maynard  dealer  today. 


Maynard' 

An  ARCHIVE*  Company 


Maynard,  a  division  of  Archive  Corporation  •  Marketing  Communications  •  36  Skyline  Dr..  Lake  Mary,  FL  32746  •  FAX  (407)  263-3638  •  (407)  263-3500  (USA)  •  44-494-473-434  (UK) 
Maynard  A  MaynStream  are  registered  trademarks,  and  MaynStream  tor  Windows  is  a  trademark  of  Archive  Corporation  'Alt  other  products  herein  mentioned  are  trademarks  or  registered  trademarks  of  their  respective  corporations 
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Now!  Northgate"  Provides  Novell 


How  do  you  know  the  computer  you  get 
is  really  Novell  certified?  Typically,  if  you 
specify  even  the  slightest  deviation  from 
the  original  certification,  Novell  no  longer 
recognizes  the  system  as  certified. 

Northgate  knows  the  importance  of 
Novell  certification.  That's  why  we  have 
qualified  to  self-certify  our  network 
servers  and  workstations. 

Northgate  can  assure  you  we'll  ship  your 
custom-configured,  Novell-certified  system 
in  as  few  as  four  weeks,  rather  than  the 
several  months  it  takes  to  be  certified  at 
Novell.  And,  because  we  do  all  the  lab 
work,  your  certified  system  will  very 
likely  cost  less. 


Self-certification 
capability  is  just  one 
more  reason  why 
corporations  coast- 
to-coast  now  rely  on 
Northgate  for  all  their 
networking  needs. 
Northgate  has  your 
solution,  too! 


Novell 
Labs 
Tested  & 
Approved 


Powerful  File  Servers  and 
Workstations!  Select  from  386 
and  486  file  servers,  as  well  as  a 
variety  of  workstations  featuring 
our  popular  386SX/25  systems. 
All  are  FCC  Class  B  certified. 


PC  Lads  Tests  22 
486/33  Machines 
That  Can  Drive 
Your  Business 


13  Gnaptiics  Accelerators 
Run  II  Up  lo  10  Times  as  Fast 


II  III 
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Northgate 
Elegance  433e 


Make  the  Editors'  Choice  Elegance™ 
486/33e  The  Heart  Of  Your  LAN! 

/  /  "The  Northgate  Elegance  433e  is  a  turnkey 
NetWare®  computer  with  a  laudable  price..." 

"...Northgate gives  network  administrators 
everything  they  need  -  a  turnkey  system 
with  hard  disks  optimized  for  NetWare, 
excellent  expansion  capability  and  good 
performance..." 

"The  Northgate  Elegance  433e,  with  its 
well-rounded  and  sensible  configuration  has 
it  all;  a  performance/features  score  that's 
better  than  average  and  a  dynamite  price 
which  together  create  a  higher-than- 
average  Hang  for  the  Buck  score.  The 
server  is  even  Novell  certified."  77 
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Certification  for  Most  Configurations! 


LAN  solutions  from  the  company 
ranked  #1  in  customer  satis- 
faction for  technical  support 
by  PC  Magazine  readers.* 
Services  include  technical 
support  24  hours  a  day,  seven 
days  a  week,  comprehensive 
hardware  warranties  and 
more.  Plus,  our  technicians 
are  backed  by  Certified 
NetWare  Engineers. 
This  is  your 
assurance  of  the 
best  support 
possible. 


Choice  of  Topologies  and 
Operating  Software!  Select  from 
ARCNET™,  ETHERNET  Thin 
Net,  ETHERNET  10BASE-T, 
Token  Ring  or  wireless  LANs. 
Plus,  NetWare®  3.11,  2.2, 
NetWare  Lite®  and  LANtastic® 


486  EISA  Speed  And 
Upgradability  At  Our 
Lowest  Price  Ever! 
Northgate's  486  ZXP 
EISA  workstation  is 
upgradable  across  the 
entire  range  of  Intel 
processors  including: 
486SX/20,  SX/25  DX/33, 
DX2/50  -  even  the  new 
DX2/66!  Features  up  to 
128  MB  RAM,  32-bit 
EISA  controller,  EISA 
bus  and  more.  Call  for 
specs  and  pricing! 


Get  up  to  4GB  of  fault-tolerant  disk  storage  with  the 
OmniArray  parallel  disk  array.  Northgate  RAID  technology 
uses  four  drives  plus  a  fifth  parity  drive  giving  you 
true  high  disk  fault  tolerance  and  high  data 
availability.  Novell  certified. 


Call  for  complete  custom 
configuration  information. 
800-828-6125 

Major  corporations,  volume  purchasers  and 
government  agencies  call  National  Business 
Accounts:  800-545-6065 
GSA#  GS00K91AGS5193  PS0I 

Charge  it  to  your  VISA,  MasterCard, 
Discover,  American  Express  and 
Northgate  Big  TNT  Card.  12-60  month 
leasing  plans  also  available. 


NORTHGATE 
COMPUTE/? 
SYSTEMS /NC. 


"When  it  has  to  work  right"™ 

7075  Flying  Cloud  Drive,  Eden  Prairie,  UN  55343 
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REMOTE  WINDOWS 
SHOOED  BE  FASTER  THAN 

TAKING  THE  STAIRS. 


The  master  of  data  recovery 
presenti  several  breakthroughs 
in  remote  control. 


So,  step  up  to  the  new 
Norton  pcANYWHERE  4.57 
The  fastest,  complete  solution 
for  both  Windows* and  DOS* 
remote  control 

Until  now,  accessing  remote 
PCs  running  Windows  has  been 
an  exercise  in  frustration.That 
was  before 
pcANY- 
WHERE4.5, 
the  new- 
est version 
ofpcANY- 
WHERE's 
powerful 
technology. 
Now  you 
can  have 
complete 
remote  control  of  any  Windows  or 
DOS  application  from  any  PC— 
across  a  network,  or  PC  to  PC  via 
modem.  And  you'll  get  full  mouse 
support,  even  in  DOS. 

So  fast,  you  may  not  know 
you're  computing  from  afar 

pcANYWHERE's  advanced  data 
compression  technology  makes  the  most 
of  your  communications  links.  It  runs 
so  fast,  it's  almost  like  being  there,  even 
when  you're  re-sorting  large  databases  or 
re-calculating  spreadsheets.  File  trans- 
fers are  just  as  fast— up  to  115,200  bps. 

pcANYWHERE  4.5  for  LAN  allows 
users  to  load  and  run  applications, 

©1992  Symantec  Corporation.  All  trademarks  and  registered  trademarks  are  those  of  their  respective  companies.  In  Europe,  call  31-71-353111. 
In  Australia,  call  612-879-6577.  *This  offer  valid  in  the  U  S.  and  Canada  only. 
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Always  the  most  reliable. 
Now,  even  more  so. 

Speed  alone  doesn't  mean 
much  if  your  remote  session 
crashes.  pcANYWHERE  uses 
sophisticated  error  correction 
technology  to 
keep  you  on- 
line, even 
with  a  bad 
connection. 
Its  full  range 
of  protocols 
and  features 
make  it  com- 


WHAT'S  NEW 

•  Remote  control  of 
Windows  from  DOS 

•  Quick  Connect 

•  13  new  terminal 
emulations  (15  total) 

•  8  file  transfer  protocols 

•  Script  language 

•  Ethernet  &  Token 
Rinj*  support 

•  IPX  &  NetBIOS 
Transport  support 


transfer  files,  and  even  print  remotely.  A  gateway 
runs  in  the  background,  permitting  transparent 
access  to  the  LAN  from  remote  locations. 


patible  with  all  major  hardware 
and  software  configurations. 

All  this  control  is  yours  at 
just  $179  for  pcANYWHERE,  and 
$495  for  pcANYWHERE  LAN. 
Tb  upgrade,  it's  $59  for  single 
and  $159  for  LAN  users*  Just  call 
1-800-343-4714  ext  752  or 
1-408-252-3570  to  order.  So  why 
take  the  stairs?  The  phone's  right 
in  front  of  you. 


PCANYWHERE 


CLOSE  UP 


l35~j| 


File  Transfer  Speed 
in  Seconds 

(W1NHEWEXE) 


COMMUTE 


162  k 


CO  SESSION 

188  | 

CC  FOR  WINDOWS 

196 

J 

pcANYWHERE  4.5  outperforms  the  competition.  Its  so  fast,  you  may  not 
know  you're  computing  from  afar. 


SYMANTEC. 
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GRiD  Systems  Corp. 

GRiDPAD  SL 


The  GRiDPAD  SL  is  a  very  capable  tab- 
let-style pen  device  that  has  a  built-in 
Wacom  passive  inductive  digitizer  with  a 
cordless  pen.  A  good  choice  for  general- 
purpose  pen  applications,  it  doubles  as  a 
fine  but  somewhat  expensive  notebook. 

The  GRiDPAD  SL  lists  for  $4,395 
with  4MB  of  RAM  (expandable  to 
20MB)  and  a  60MB  hard  disk.  The  mo- 
dem handles  2,400-bps  MNP  4  and  MNP 
5  data  and  9,600-bps  send/receive  fax  du- 
ties. Without  a  modem,  the  same  configu- 
ration lists  for  $3,995.  These  prices  are 
high,  but  since  GRiD  Systems  Corp.  sells 
direct  to  corporate  and  institutional  cus- 
tomers, you  can  probably  find  discounts. 

The  GRiDPAD  SL  measures  1.8  by 
1 1 .5  by  9.5  inches  and  weighs  5.5  pounds 
with  its  battery,  an  internal  nickel  cad- 
mium battery  pack  that  you  can  remove 
and  recharge.  With  the  charger,  power 
cord,  and  carrying  case,  it  comes  to  7.7 
pounds.  Each  extra  battery  costs  $99  and 
weighs  1.1  pounds. 

The  GRiDPAD  SL  is  based  on  the 
Intel  386SL/20.  Its  10-inch  screen,  a 
bright-blue  backlit  CCFT  (cold-cathode 
fluorescent  tube),  uses  high-contrast 
transmissive  technology  and  displays  32 
shades  of  gray  in  640-by-480  resolution. 
Designed  as  a  tablet,  the  GRiDPAD  SL 
doesn't  have  an  internal  floppy  disk  drive 
or  an  integrated  keyboard,  although 
there  are  ports  for  adding  external  ver- 
sions of  both.  I/O  interfaces  consist  of  one 
parallel,  one  serial,  and  one  external 
VGA  port,  along  with  a  PCMCIA  1.0 
storage-card  slot  for  SRAM  or  flash 
ROM  cards.  Rubber  flaps  cover  all  the 
ports,  ensuring  safe  field  use.  The  unit 


SUITABILITY  TO  TASK 

GRiDPAD  SL 
(under  PenPoint) 

POOR     fAlfl     GOOD  WCfUENT 

General  use 

•     •  • 

o 

Field/mobile  use 

•  • 

o 

Handwriting  recognition 

•  • 

Communications 

•  • 

Notebook  replacement 

•     •  • 

SUITABILITY  TO  TASK 

GRiDPAD  SL 

(under  Pen  Windows) 

POOR     FAIR  G000 

EXCfUENT 

General  use 

•     •  • 

o 

Field/mobile  use 

•  •  o 

o 

Handwriting  recognition 

•  •  • 

o 

Communications 

• 

o 

Notebook  replacement 

•  •  • 

o 

comes  with  DOS  5.0  and  a  carrying  case. 

Options  include  a  $590  4MB  RAM  up- 
grade, two  PCMCIA  RAM  storage  cards 
(1MB  costs  $275  and  2MB  costs  $625), 
a  $250  external  floppy  disk  drive,  a  $169 
math  coprocessor,  a  $119  car  battery 
adapter,  and  extra  pens  ($80 each). 

The  unit  was  designed  to  run  all  major 
software  environments,  includinu  GO 


t  


1 


The  GRiDPAD  SL.  $4,395 

Corp.'s  PenPoint,  CIC's  PenDOS.  Micro- 
soft Windows  for  Pen  Computing,  and 
GRiD's  own  PenRight!  We  tested  the 
GRiDPAD  SL  with  PenPoint  and  Pen 
Windows.  It  fared  well  on  our  handwrit- 
ing recognition  tests  under  both:  Its  total 
character  recognition  score  was  91  per- 
cent under  Pen  Windows  and  90  percent 
under  PenPoint.  Its  total  word  recogni- 
tion was  72  percent  under  Pen  Windows 
and  66  percent  under  PenPoint. 

The  GRiDPAD  SL  makes  full  use  of 
the  386SL's  built-in  power  management 
and  adds  power-conservation  modes  ac- 
cessible through  a  setup  program.  It  sup- 
ports Microsoft's  Advanced  Power  Man- 
agement system  and  the  Phoenix  PMS 
power  management  system.  Unfortu- 
nately, the  backlit  LCD  and  other  com- 
ponents take  their  toll  on  system  power, 
shortening  battery  life  to  about  2  hours. 
It  takes  1.5  to  2  hours  to  charge  a  battery 
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Our  Y.32bis 
ScoutPlus  is 
Trustworthy. 


ScoutPlus  Features 

►  CCITT  V.32bis  (14,400  bps)  operation 

►  CCITT  Group  3  send/receive  fax  with  software 

►  CCITT  V.42bis/MNP  5  data  compression/ 
error  correction 

►  5-yeor  warranty 


Don't  Trust  Data  Communications 
To  Just  Any  Modem 

The  14,400  bps  ScoutPlus  modem  operates  at 
the  highest  speeds  for  both  data  and  fax.  It's  com- 
patible with  a  host  of  high-speed  modems  and  is 
fully  compliant  to  CCITT  standards. 

Data  Throughput  Up  To  57,600  bps 
With  V.42bis  data  compression  and  error 
correction,  maximum  data  throughput  is  57,600  bps. 
Whether  information  is  sent  or  retrieved,  the  Scout- 
Plus saves  time  and  money  with  every  call. 

Versatile  Communications 
The  ScoutPlus  includes  Delrina  fox  software 
for  easy  sending  and  receiving  to  and  from  Group  3 
fax  machines  from  any  PC,  Qmodem  data  com- 
munications software,  an  introductory  CompuServe 
membership  and  a  5-year  warranty. 

The  ScoutPlus  is  just  one  of  the  high-quality 
data  communications  products  developed  by  Digicom 
Systems,  the  company  that  provides  award-winning 
engineering,  service  and  support  in  every  product. 


188  Topaz  Street 

Digicom  Systems.  Inc      Milpitas  CA  95035 

T  W7  fcgicom  SrUfim  kne  StoottV  n  a  irod*mark  of  Dnycom  Sytfeirn  Ik  Al 
oTrtt*  piodud  rtomtft  and  company  rtomn  Of  e  rrotfemofks  of  men  inpertni  lompomn 


For  More  Information  Call 

1.800-833*8900 
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SEE  US  AT  BOOIH  #3621/23 

NETWPRLD92 

OCTOBER  13- 15*  DALLAS 
DALLAS  CONVENTION  CENTER 


MANNESMANN 

TALLY* 


Can  you  help 
■  Spot  spot 
the  $400 
difference? 


SCALABLE  FONTS 
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This  is  CG  Tim 


This  Is  Univon  30P1  Bold 

This  is  Univers  48Pt. 

This  is  Univers 


MT908 


SCALABLE  FONTS 


I  In-  K  (  I.  linns  Will  Ikilil 

I  his  is  CG  Times  48Pt. 

This  is  CG  Tim 


This  Is  Univers  30PI  Bold 

This  is  Univers  48Pt. 

This  is  Univers 


HP  LaserJet  III 


Okay,  here's  a  hint.  The  market 
leading  laser  primer  features  HP  PCI. 5 
printer  control  language.  The  MT908 
laser  printer  from  Mannesman!!  Tails  is 
PCL5  compatible,  as  well.  Oops.  The 
market  leader  provides  8  scalable  fonts. 
The  MT908  gives  you  the  same  scalable 
fonts.  Hmm.  The  market  leader  offers  a 
feature  for  smoother  edges  on  fonts  and 
graphics.  The  MT908  has  Fdge  Enhanced 
Technology  (FFT* )  for  the  same  effect. 

Alright.  What  about  performance? 
The  market  leader  prints  at  S  pages  per 
minute  and  includes  the  processing  power 
of  the  Motorola  68000.  The  MT908  prints 
at  8  pages  per  minute  hut  pros  ides  2.5 
times  faster  processing  of  scaled  fonts  and 
graphics  with  its  Intel  i8()%()  RISC  pro- 


cessor. Now  we're  getting 
somewhere. 

The  market  leader  comes 
with  a  250  sheet  capacity 
letter-si/e  cassette.  If  you 
w  ant  to  load  legal  paper,  ens  elopes  etc., 
you'll  have  to  buy  additional  cassettes. 
For  more  convenient  paper  handling,  the 
universal  paper  cassette  of  the  MT908 
adjusts  to  hold  250  sheets  of  letter,  legal 
and  international  sizes  or  up  to  30  en- 
s  elopes.  And.  there  is  an  optional  300 
sheet  second  paper  bin  that  mounts  under 
the  MT908  ...  you  can't  even  buy  that 
from  the  market  leader. 

Bottom  line:  the  Mannesmann  Tally 
MTl)08  gives  you  all  the  features  of  the 
market  leader  w  ith  faster  processing  for 


'Based  on  HP  LaserJet  III  suggested  list  pnee  ot  S2.395 

HP  and  LaserJet  III  are  restored  trademarks  or  Hewlett  Packard  Corporation  A  Dalmatian  symbol  may  tie  a  Hewlett -Packard 
trademark  EET  .s  a  registered  trademark  of  Destiny  Technology  Corporation  PostScrrpt  is  a  registered  trademark  ol  Adobe  Systems.  Inc 
CO  Terras  and  Unrvers  are  trademarks  ot  AGFA  Compugrapnrc  Corporation  • 
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faster  throughput,  better  paper  handling 
and  has  a  list  price  of  only  SI. 995... 
S400  less  than  the  market  leader*. 

You  can  even  add  built-in  PostScript h 
language  compatibility. 

So  any  way  you  figure,  the  answer 
comes  up  the  same.  The  MT908  looks 
better,  and  so  does  the  price. 

For  the  name  of  your  nearest  dealer, 
call: 

1-800-843-1347  Ext:  477 

Mannesmann  Tally  Corporation 
Kent.  Washington 


A  mannesmann  technology  company 


COMPUTERS 

Pen  and  Tablet  PCs 


►   FACT  FILE 


GRiDPADSL 

G Hi ID  Systems  Corp.,  4721 1  Lakevlew 
Blvd.,  Fremont,  CA  94537; 900454-4743; 
510456-4700;  fax,  5  /  0483-9888 


List  price  (tested  configuration):  $4,395 
Tested  configuration:  4MB  RAM,  60MB  hard  disk; 
PCMCIA  1  0  storage-card  slot;  modem  (2.400-bps  MNP 
4  and  MNP  5  data.  9,600  send/receive  fax).  DOS  5.0, 
Microsoft  Windows  for  Pen  Computing.  Version  1.0. 
PenPoint,  carrying  case. 

Options:  4MB  RAM  upgrade.  $590;  external  floppy 
disk  drive.  $250.  80387SX  math  coprocessor.  $169; 
1MB  PCMCIA  RAM  storage  card,  $275.  2MB  PCMCIA 
RAM  storage  card.  $625;  extra  battery.  $99.  quick 
charger.  $115.  AC  power  adapter.  S125;  car  battery 
adapter.  $119.  extra  stylus,  $80 
In  short  The  20-MHz  GRiDPAD  SL  tablet  supports  all 
maior  pen  operating  environments  A  little  bigger  and 
heavier  than  the  NCR  3125.  the  GRiDPAD  SL  is  a  very 
good  general-purpose  pen  system 
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fully  with  the  power  off  and  1 2  hours  with 
the  power  on. 

Size,  weight,  and  short  battery  life  re- 
strict the  GRiDPAD  SL  to  occasional 
field  or  mobile  use.  Still,  GRiD's  past  ex- 
perience with  pen-based  systems  shows 
in  this  very  competent  tablet  unit.  And 
for  introduction  this  November,  GRiD  is 
readying  a  hybrid  laptop/tablet  whose 
top  swivels  to  reveal  a  keyboard. 

IBM  Corp. 

IBM  ThinkPad 

The  386SX/20-based  IBM  ThinkPad  was 
available  only  by  special  order  at  the  time 
of  this  review  but  is  slated  for  release  dur- 
ing the  fourth  quarter  of  1992.  This  pleas- 
ant-to-use  tablet-style  pen  device  has  an 
electromagnetic  digitizer  and  a  cordless 
pen.  However,  GO  Corp.'s  PenPoint  is 
the  only  pen  operating  system  it  can  use. 

Because  the  unit  is  not  yet  released, 
IBM  hasn't  set  list  prices  for  the  Think- 
Pad or  its  accessories.  Two  basic  configu- 
rations are  available,  one  with  4MB  of 
RAM  and  the  other  with  8MB.  List  prices 
are  estimated  at  $5,000. 

The  ThinkPad's  10-inch  transflective 
screen  is  bright  and  easy  to  see  under 
most  conditions.  A  slight  surface  etching 
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helps  makes  you  feel  like  you're  writing 
on  paper. 

Instead  of  a  conventional  hard  disk, 
the  ThinkPad  uses  the  IDE  Series  solid- 
state  mass  storage  system  made  by  Sun- 
Disk  Corp.  Smaller  than  most  floppy  disk 
drives.  SunDisk's 


solid-state  mass 
storage  system  con- 
sists of  two  easily  re- 
movable 10MB 
memory  cards.  Al- 
most indestructible, 
they  are  about  the 
size  of  a  credit  card 
and  about  a  quarter 
of  an  inch  thick. 
Other  standard  fea- 
tures include  Pen- 
Point, a  modem  for  2,400-bps  MNP  5  and 
9,600-bps  send/receive  fax,  and  a  carrying 
case  with  an  ingenious  weight-distribut- 
ing neck  strap.  The  unit  has  one  parallel, 
one  serial  port,  a  SCSI  port  for  an  exter- 
nal floppy  disk  drive,  one  PS/2-style  key- 
board connector,  but  no  monitor  port. 
There  is  no  internal  floppy  disk  drive  or 


SUITABILITY  TO  TASK 


built-in  keyboard,  either  standard  or  op- 
tional. The  only  peripherals  are  1.44MB 
and  2.88MB  floppy  disk  drives  and  an  ex- 
ternal keyboard.  Accessories  include  a 
quick  charger,  extra  batteries,  and  pens. 
If  you're  going  to  carry  the  ThinkPad 
around  much,  you 


IBM  ThinkPad 
(under  PenPoint) 

P00I 

FAIR 

G0O0  fxCEUEN! 

General  use 

• 

• 

• 

Field/mobile  use 

• 

• 

Handwriting  recognition 

• 

• 

• 

• 

Communications 

• 

Notebook  replacement 

• 

• 

• 

will  want  the  case 
and  neck  strap.  The 
tablet  measures  1.6 
by  12.4  by  9.4  inches 
and  weighs  6.3 
pounds  with  a  bat- 
tery. Extra  batteries 
are  1 . 1  pounds  each. 
The  AC  adapter/ 
battery  charger  is 
built-in  and  in- 
cluded in  the  6.3- 
pound  weight. 

Battery  life  is  rated  up  to  3  hours.  Re- 
charging with  the  internal  charger  takes 
about  3.5  hours  with  the  power  off  and 
16  hours  with  the  power  on.  The  optional 
external  charger  can  fully  charge  two  de- 
pleted batteries  in  6  hours. 

The  ThinkPad  is  rugged  (it  can  resist 


IORY  PR 


PS/2  Processor 
I  Upgrades... 

■  486  upgrades  for 
I  Models  70  &  80 

■  386  upgrades  for 
Models  50, 50z  &  60 

£  33  MHz  Speed!  Zero  Slot  Solution! 

Call  800-446-4525  todav  for  details! 


izma  Data 


THE  UPGRADE  SPECIALISTS 

P.O.  BOX  1790,  NEW  LONDON,  NEW  HAMPSHIRE  03257    FAX  603-526-6915 

saavaoan  iaiho  v  «oss330»d  ahowiw  Dd 
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moisture  and  withstand  temperatures  up 
to  35  degrees  Centigrade  at  95  percent 
humidity).  The  carrying  case's  shock  ab- 
sorption should  enable  the  unit  to  survive 
a  24-inch  drop  onto  a  steel  plate  and  a 
48-inch  drop  onto  concrete. 

Handwriting  recognition  is  a  strong 
point.  On  our  tests  the  ThinkPad  tied 
with  the  Momenta  for  first  place,  with  92 


The  IBM  ThinkPad,  $5,400  (estimated) 

percent  on  the  total  character  recognition 
test;  its  total-word  recognition  score  of  69 
percent  was  among  the  top  scores. 

The  ThinkPad's  size  and  weight  will 
make  it  tough  to  carry  around  all  day. 
even  with  the  surprisingly  effective  case 
strap.  Its  superior  screen  and  fast  car- 
tridges do  make  it  a  strong  candidate  for 
general  pen  use,  especially  for  handwrit- 
ing recognition  and  forms  completion. 


FACT  FILE 


IBM  ThinkPad 

IBM  Corp..  1133  Westchester  Ave,  White 
Plains,  N Y 10604;  800-772-2227.  404-238- 
2200  (for  Pen  Assist  Developer's  Program) 


List  price  (tested  configuration):  Special-bid  ma- 
chines only  a!  this  time  Estimated  price  is  $4,800  with 
4MB  RAM  and  $5,400  with  8MB  RAM 
Tested  configuration:  8MB  RAM.  two  1 0MB  IBM 
solid-state  files,  modem  (2.400-bps  MNP  5  data.  9.600- 
bps  fax),  PenPoint,  carrying  case 
Options  (no  prices  available):  External  1.44MB 
floppy  disk  drive,  external  2  88MB  floppy  disk  drive, 
rechargeable  battery  pack,  battery  charger,  extra 
stylus 

In  Short  This  386SX/20's  transflective  screen  is  easy 
to  read,  and  writing  on  its  etched  screen  feels  more 
natural  than  on  slippery  glass.  But  since  it  runs  only 
GO  Corp.'s  PenPoint,  it  must  await  a  broader  suite  of 
user  applications. 
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Momenta  Corp. 

Momenta 


►FACT  FILE 


Momenta  Corp.'s  namesake  product,  a 
tablet-style  unit  with  a  proprietary  300- 
dot-per-inch  digitizer  and  a  tethered  pen. 
was  the  best  performer  on  our  handwrit- 
ing-recognition tests.  We  tested  it  with 
Microsoft  Windows  for  Pen  Computing. 

Based  on  a  386SX/20,  our  $3,895  test 
system  came  with  8MB  of  RAM.  an 
80MB  hard  disk,  a  modem  capable  of 
2,400-bps  MNP  4  and  MNP  5  V.42  and 
9.600-bps  send/receive  fax  duties,  an  ex- 
ternal keyboard,  DOS  5.0,  Pen  Windows, 
Rupp's  FXLink,  The  Norton  Backup. 
Hayes'  Smartcom  EZ.  and  a  carrying 
case.  All  this  hardware  and  software  is 
standard.  The  only  lower-priced  Mo- 
menta model  is  a  4MB  RAM  version  that 
lists  for  $3,595. 

The  unit's  10-inch  nonbacklit  reflec- 
tive LCD  screen  is  legible  but  hard  to 
read  in  areas  that  are  not  well-lit.  The 
screen,  which  runs  at  640-by-480,  is 
hinged  to  the  case  in  the  front;  you  can 
tilt  it  upright  for  desktop  use. 

I/O  consists  of  a 
parallel  port  that 
can  accept  an  op- 
tional 1.44MB 
floppy  disk  drive 
($299),  a  9-pin  serial 
port,  and  a  port  for 
the  proprietary  low- 
power  keyboard. 
There  is  no  external 
video  port. 

The  Momenta's 
wedge-shaped  case 
slopes  from  2.3  inches  in  the  back  to  1.2 
inches  in  the  front;  its  footprint  is  1 1 .5  by 
10  inches.  The  system  weighs  6.5  pounds 
with  a  battery:  a  separate  AC  adapter/ 
battery  charger  weighs  1.3  pounds.  The 
traveling  weight  for  the  tablet  with  a  bat- 
tery, AC  adapter,  and  case  is  9.6 
pounds — light  enough  to  transport  but 
too  much  to  carry  around. 

Momenta  Corp.  rates  the  tablet's  bat- 
tery life  at  roughly  2  hours.  Recharging 
takes  1  hour  with  the  power  off  and  2 
hours  with  the  power  on.  A  spare  battery 
weighs  0.6  pounds  and  costs  $49.95. 

On  our  handwriting  recognition  tests, 
the  Momenta  was  92  percent  accurate  at 


Momenta 

Momenta  Corp..  295  S'o.  Bernardo  Ave., 
Mountain  View.  CA  94043;  800-666-3682; 
fax.  415-969-3877 


List  price  (tested  configuration):  $3,895 
Tested  configuration:  8MB  RAM,  80MB  hard  disk; 
DOS  5.0.  Microsoft  Windows  3.1;  Microsoft  Windows 
for  Pen  Computing,  Version  10,  FXLink.  The  Norton 
Backup,  Smartcom  EZ,  external  keyboard;  modem 
12,400-bps  MNP  4  and  MNP  5  V  42,  9.600-bps  fax), 
carrying  case. 

Options:  External  1  44MB  floppy  disk  drive.  $299.  ex- 
ternal keyboard,  $149.  extra  battery.  $49.95;  battery 
charger.  $149;  replacement  stylus.  $24.95;  two  stylus 

tips.  $4.99. 

In  short  Because  of  its  high  weight  and  low  battery 
life,  the  tablet-style  386SX/20  Momenta  is  better 
suited  for  desktop  than  mobile  use.  It  does  support 
both  Windows  for  Pens  and  PenPoint  and  scored  excep- 
tionally well  on  the  handwriting  recognition  tests. 
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Momenta 
(under  Pen  Windows) 

00OD 

IXCtUiW 

General  use                       £  £ 

• 

o 

Field/mobile  use  £ 

o 

o 

Handwriting  recognition       £  £ 

• 

o 

Communications                0  £ 

o 

o 

Notebook  replacement        0  0 

• 

o 

total  character  recognition  (it  tied  the 
IBM  ThinkPad  for  first)  and  72  percent 
accurate  on  our  total  word  recognition 
test  (this  time  it  tied 
for  first  with  the 
GRiDPAD  SL  run- 
ning Pen  Windows). 
The  Momenta's 

top  scores  on  hand- 
writing recognition 
suggest  forms  com- 
pletion and  data 
collection  as  its  best 
uses.  Regrettably, 
the  company's  fi- 
nancial situation 


makes  product  distribution  iffy:  As  of  this 
writing.  Momenta  was  uncertain  if  it 
would  keep  marketing  its  tablet  system. 


The  Momenta,  13,895 
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All-new  ABC  Flowcharter  2.0 
makes  flowcharting  faster, 
easier  than  ever! 


ABC  Flowcharter  ■  |OVBC2\AUDir.Ar?| 
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Now  the  leader  in 
Windows  graphics  puts 
its  know-how  behind 
the  worlds  #1  Windows 
flowcharting  solution! 

Introducing  ABC  Flowcharter1  2.0 
from  Micrografx.  With  all  the  terrific 
features  of  the  original.  Plus  an  array 
of  exciting  new  features  that  make  it 
better,  faster,  easier  than  ever! 

Our  all-new  user  interface 
conveniently  displays  tools  in  a 
handy  toolbox.  No  more  searching 
through  menus.  Just  point  and  click! 

Customizable  shapes  and  shape 
palettes  let  you  tailor  ABC 
Flowcharter  2.0  to  your  particular 
applications.  And  we've  added  new 
palettes  of  symbols  for  specialized 
charts  like  dataflow  diagrams,  audit 
diagrams,  and  many,  many  more. 


"A  Windows-based  package 
that's  both  powerful  and  easy 
to  use." 

InfoWorld 
April  20, 1990 

"Turns  making  flowcharts  into 
child's  play." 

DBMS  Magazine 
August  1991 


You'll  be  able  to  choose  from  new 
line  types  and  styles,  including 
curved  lines.  And  take  advantage  of 
an  exciting  new  feature  that  auto- 
matically connects  shapes. 

Enhanced  text  capabilities  let 
you  edit  text  right  on  the  chart,  and 
mix  different  fonts,  sizes  and  styles 
at  will. 

And  best  of  all,  you'll  enjoy  our 
friendly  24-hour  telephone  support 
(weekend  hours  too). 


If  you're  already  an  ABC  Flow- 
Charter  user,  call  now  for  upgrade 
information.  And  if  you're  not,  find 
out  just  how  fast  and  easy  flowchart- 
ing can  be  -  with  all-new  ABC 
Flowcharter  2.0! 


CALL  TODAY  FOR 
UPGRADE  INFORMATION 

1-800-578-6131 


MICROGRAFX* 


Micrografx,  Inc..  1303  Arapaho.  Richardson.  TX  75081  (214)  234  1769.  Micrografx  has  offices  in  Toronto.  Paris.  London,  Munich.  Milan.  Sydney.  Copenhagen  and  Tokyo.  Copyright  S 1992.  Micrografx,  Inc. 

All  rights  reserved.  Micrografx  and  ABC  Flowcharter  are  registered  trademarks  of  Micrografx.  Inc. 
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COMPUTERS 

Pen  and  Tablet  PCs 


NCR  Corp. 

NCR  3125 


Using  a  Wacom  digitizer  and  a  cordless 
pen,  the  NCR  3125  was  one  of  the  first 
DOS-based  pen  systems.  Recently  NCR 
Corp.  repriced  it  at  $3,487  with  8MB  of 
RAM  and  a  20MB  hard  disk— about 
$2,000  less.  However,  this  PC  is  about  to 
be  overshadowed  by  a  better  version. 

Before  this  issue  appears,  NCR  plans 
to  introduce  a  new  model,  the  NCR  3130, 


SUITABILITY  TO  TASK 


NCR  3125 
(under  Pen  Windows) 

POOR     fAJH     GOOD  EXCEUiNr 


General  use 

•  • 

• 

o 

Field/mobile  use 

•  • 

• 

o 

Handwriting  recognition 

•  • 

o 

o 

Communications 

•  • 

o 

o 

Notebook  replecement 

•  • 

• 

o 

which  has  a  backlit  screen  and  a  40MB 
hard  disk.  It  will  sell  at  the  current  price 
of  the  NCR  31 25,  and  the  latter  model 
will  be  priced  slightly  lower.  PC  Maga- 
zine Labs  had  a  last-minute  chance  to  ex- 
amine a  late  beta  version  of  the  NCR 
3130  but  not  enough  time  to  test  it. 

The  NCR  3130's  battery  is  a  bit  hea- 
vier than  that  used  in  the  NCR  3125  to 
maintain  battery  life  near  the  4-hour 
level.  Its  monochrome  passive-matrix 
backlit  screen  also  adds  a  bit  of  weight. 
The  new  unit  has  a  40MB  hard  disk  that 
is  quieter  than  the  20MB  unit  in  the  NCR 
3125.  Together  these  changes  increase 
the  NCR  3130's  weight  to  about  4.8 
pounds — still  admirable  and  much  better 
than  the  competition.  Operationally, 


FACT  FILE 


NCR  3125 

NCR  Corp..  1700  S.  Patterson  Blvd.. 
Dayton.  OH  45479;  XOO-225-5627. 
513-445-5000 


List  price  (tested  configuration):  $3,487 
Tested  configuration:  8MB  RAM;  20MB  hard  disk; 
DOS  5  0.  Microsoft  Windows  31,  Microsoft  Windows 
for  Pen  Computing,  Version  1  0.  LapLink  Pen  with  cable. 
Options:  4MB  RAM  upgrade,  $394,  2MB  FEPR0M  in- 
ternal upgrade,  $404,  8MB  FEPR0M,  $1,151;  external 
floppy  disk  drive.  $386,  external  keyboard,  S65;  extra 
battery  pack,  $58,  car  battery  adapter,  $138.  modem 
(2.400-bps  MNP  5  data.  9.600-bps  send/receive  fax). 
$357,  leather  carrying  case.  $182 
In  short  The  386SL/20  NCR  3125.  with  a  20MB  hard 
disk,  is  only  4  5  pounds  and  has  a  good  4-hour  battery 
life.  It  suffers  from  a  dim  screen,  but  a  new  model, 
the  NCR  3130,  will  have  a  backlit  screen  and  a  40MB 
hard  disk  (and  should  be  available  by  the  time  you  read 
this).  The  NCR  3125  is  a  versatile  pen  machine  that 
is  already  considered  a  standard 
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both  models  appear  to  be  identical. 

The  NCR  3125  augments  the 
386SL/20's  power  saving  with  its  own 
modes,  resulting  in  a  4-hour  battery  life. 
It  measures  1.1  by  1 1 .7  by  9.4  inches  with 
the  battery  attached  across  the  back  and 
weighs  4.5  pounds.  With  the  AC  adapter, 
cable,  and  carrying  case,  the  traveling 
weight  is  7.7  pounds. 

If  you  don't  want  a  hard  disk,  you  can 
order  the  NCR  3125 


The  NCR  3125,  $3,487 


with  a  PCMCIA 
slot  that  accepts  an 
8MB  flash  RAM 
card.  This  PC  has  no 
conventional  ports: 
A  1.4-inch-wide 
standard  I/O  strip 
plugs  into  the  unit's 
right  side  and  has 
one  parallel  and 
one  serial  port,  an 
external  VGA  port, 
and  a  PS/2  keyboard  connector.  A  slot 
on  the  left  side  can  hold  either  an  internal 
modem  or  a  floppy  disk  controller  card. 

The  NCR  3125  supports  Pen  Win- 
dows, Communication  Intelligence 
Corp.'s  PenDOS.  GO  Corp.'s  PenPoint, 
and  GRiD's  Pen  Right!  We  tested  two 
NCR  3125  units,  one  with  Microsoft  Win- 


SUITABILITY  TO  TASK 


NCR  3125 
(under  PenPoint) 

POOR  EAIR 

GO00 

EXCEUENT 

General  use 

•  • 

o 

o 

Field/mobile  use 

•  • 

• 

o 

Handwriting  recognition 

•  • 

o 

o 

Communications 

•  • 

o 

o 

Notebook  replacement 

•  • 

• 

o 

dows  for  Pen  Computing  and  one  with 
PenPoint.  Both  its  scores  on  our  hand- 
writing recognition  tests  were  low:  84  per- 
cent for  total  character  recognition  under 
Pen  Windows  and  85  percent  under  Pen- 
Point; its  total  word  recognition  was  55 
percent  for  both.  But  this  PC  received  the 
highest  ratings  for  field  and  mobile  use 
due  to  its  size,  weight,  and  battery  life. 

A  lower  price  and  new  model  (the 
NCR  3130  with  40MB  hard  disk)  make 
this  the  best  deal  of  tablet-only  systems. 

NEC  Technologies  Inc. 

NEC  UltraLite  SL/20P 

The  NEC  UltraLite  SL/20P  is  an  aggres- 
sively priced  convertible  notebook/pen 
system.  Powered  by  an  Intel  386SL/20 
with  a  16K  cache  and  at  least  4MB  of 
RAM.  the  SL/20P  costs  $2,799  with  an 
80MB  Quantum  hard  disk  and  $3,199 
with  a  120MB  unit. 

Although  it  may  best  be  used  as  an 
add-on  to  a  DOS  notebook  if  you  want 
to  experiment  with  pen  computing,  it  also 
serves  well  as  a  dual-purpose  machine. 

The  SL/20P  incorporates  a  Micro- 
Touch  resistive  digitizer  with  a  tethered 
stylus  and  comes  standard  with  Microsoft 
Windows  for  Pen  Computing.  The  9.5- 
inch-diagonal  backlit  screen,  clear  and 
usable  under  all  lighting  conditions,  is 
etched  and  has  the  desirable  pen-on- 
paper  feel.  The  display  handles  640-by- 
480.  Standard  features  include  a  1.44MB 
floppy  disk  drive, 
DOS  5.0,  Micro- 
soft Windows  3.1, 
Slate's  Day-Timer 
Pen  Scheduler,  and 
NEC's  UltraDraw 
pen  note-jotter. 

Not  designed  to 
be  carried  around 
all  day,  the  SL/20P 
measures  2.2  by 
1 1.5  by  9  inches  and 
weighs  6.8  pounds 


including  a  battery.  With  a  1 . 1  -pound  AC 
adapter  and  an  extra  1 -pound  battery,  it 
has  an  8.9-pound  traveling  weight.  The 
battery  life  is  rated  at  2.5  hours,  and  re- 
charging takes  3  hours  with  the  power  off 
and  15  hours  with  the  power  on.  Extra 
batteries  cost  $  1 29  each. 

Options    include    RAM  upgrades 
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„  Yk  mde  this  a<L 

Still  d&edlculdtiOVlS. 


Aside  from  the  charter  mil- 
lion or  so  people  who  already' 
Use  Mdthcddf  WOii  tim  fl££r$ 
and  scientist?  tont\YMt  tr>  do 
calculations  by  haf>d.  L^siio^ 
calculators  and 


Scratch  pads,  0r  jamming 
them  into  spre  ad  sheets.  O 
^oKKidiVuj  aujay  at  code  on 
rhe>  keyboards. 

vOhic*>  is  all  O^uife  unneces- 
sary uohe*  /ou  consider  tvur 
MatHcad  prides  a  -faster, 
wore  natural,  Ies5  error-prone 
alternative.  Simply  grrfer  equa- 
tions a»yu)Her€  on  the  o>or\c- 
Sheef.  crraph  result*  "in  j-pand 
3'P-  Change  variables  and 
ins  tan-fly  update  answers.  Add 
■fe*t  to  Support  /our  work. 


And  print  presentation  quality 
documents  complete  uiifn  text, 
graphics  and  equations  in  real 
rviath  notation . 
Math  cad  comes  i/Uitb  more, 
tfldn  £00 

KvnOnly 
HS«d. 

■functions  built- 
iH,  including 
exponentiate, 
differentials, 
cubic  splines, 
FFfs  and  more. 
Full  symbolic 
Capabilities  an! 
avai'ab'e  "^tfi 
a  menu  pick , 
50  you  can 
evaluate  any 
integral, 
Taylor  series. 

or  irrfiViitd 
Sum  just  by  clicking. 

Optional  Electronic  ttand - 
books*4iVe  you  insian-t  access 


fo  fully  interactive  formulas, 
diagrams  and  data  -taWes 
directly -from  pop\A\ar  reference 
books.  Work  ooVrh  tVltni  riyht 
in  the  handbook  itself  6V 
dick  and  paste  ttiem  for 
use  in  your  /Mathc<ad 
documents. 
PUs  optional 
applications  fecks  m'th  modi- 
fiable templates  anr  available 
for  all  major  engineering  and 
Stienee -fields. 

$>o  put  douJn  your  pencil, 

pictk  up  the  phone  and  eaJl  kujuj 
+d  geta-freeMathcad  Working 

/Mode)  and  complete  infer  y>>a-- 
tion.  0r  mu'il  or -fax  mj 
tne  coupon  b«lo«u. 

Once  yo*  get  your- 
hands  on  Aiathcad, 
you'll  never  do  math 
tne  sdme  way  a^am. 

Call:  (fi\7~S77-l0l7 

FA*: &7-577-8M 


Matticad 
% 


f-£O0-MATHCAD 


FREE  Mafhcad  Worktop  Model. 

1 


SPECIFY: 

□  PC  1/tMndouis'" 

P  PC  DOS   Q  UNIX 

P  Macintosh* 


Trie  Matncad  Working  Model  includes*  concise  de*nonsirjrion 
a>id  a  fully  -functioning  version  of  trie  product.  It's  the  best  way  to 
introduce  yourself -to  tiie  power  and  ease  of  Matticad.  hand 

Narnf  

Title  

Co-mawy  

Ajdres>  


City 


SfJte 


Phone 


'      Math5oft,rnC>.  201  Broads/,  Cambridge,  Mrl  02-1 3<7  U5A  •  Phone :l -800- 62  Z-1223  •  61 7S77-10I7  ■  Fj<:  61 7-577-XSZl 
for  information  on  Matncad  distributors  outside  of  tne  U.S.,  contact  MHinSoft  USA  ©  mi  MathSoft,  Inc. "Wand  ®  signify  manufacturers  trademark  or  registered  trademark  respectirely. 


♦Electronic  Handbooks  require  Mafnc^d  3.1. 
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Anyone  Who  Thinks  DOS  is  dead 

IS  IN  FOR  A  BIG  SURPRISE. 


_ 

l-l 

Norton  Desktop 

1  «P» 

■     PiM    I'isk  1/1 

-u     onf iuurc   Tools   Uindou  Help 

Now  any  PC  user  can  work  with 
an  intuitive  graphical  user 
interface  with  pull-down  menus 
and  icons. 


The  Norton  Menu  automatically 
builds  a  handy  menu  of  applica- 
tions on  the  hard  drive  that  you 
can  launch  with  a  click 


7b  view  the  contents  of  a  file,  just 
drag  it  to  the  viewer  button  Km 
don  t  need  to  load  the  applica- 
tion, or  even  have  it 


You  get  a  full  set  of  integrated 
utilities  including  antivirus, 
automatic  backup,  data  recov- 
ery and  disk  protection. 


7b  move  and  copy  files,  just 
drag-and-drop  with  a  mouse. 
File  management  in  DOS  was 
never  this  easy. 

Click  on  a  file  and  drag  it  to 
our  customizable  button  bar 
for  easy  access  to  your  most 
often  used  commands. 


Now  with  Norton  Desktop  for  DOS, 
over  80  million  users  can  have  a  new 
lease  on  life.  Norton  has  taken  DOS 
into  the  future  painlessly  and  economi- 
cally, with  Norton  Desktop  for  DOS, 
the  first  visual,  integrated  utilities 
package  for  DOS  PCs. 

A  terrific  value.  Our  all-in-one  suite 
of  utilities  features  a  graphical  user 


interface  that  everyone  can  enjoy 
without  leaving  DOS  or  upgrading 
their  PCs.  Using  a  mouse  or  key- 
board commands,  all  functions  work 
the  same  way  —  learn  one  and 
you've  learned  them  all. 


KEY  FEATURES: 

•  Automatic 
Application 
Menuing 

•  Automatic  Backup 

•  Data  Recovery 

•  Laptop  File 
Transfer 

•  Visual  File 
Management 

•  Comprehensive 
Antivirus 

•  Colorful,  Animated 
Screen  Savers 


COMPETITIVE  UPGRADE: 


Norton  Desktop  for  DOS  is  $600 
worth  of  utilities  for  just  $179.00*.  It 
even  includes  a  risk-free  60-day 
money-back  guarantee.  For  informa- 
tion, call  1-800-554-4403  for  an 
instant  FAX  Data  Sheet  (enter  400). 

So,  if  you  think  DOS  is  dead,  think 
again.  And  take  advantage  of  this 
special  offer: 


'Name  

Company 
Address  


City/Stale/Zip  

□  Check  enclosed  □  VISA 
Name  as  it  appears  on  your  card  (pleas 


□  MasterCard       □  AMEX 


CaU  1-800-3434714,  ext.  780-P. 

Switch  New  and 
Sum  '120.00. 


.  (no  PO  Boxes) 


print) 


AccL  No, . 
Exp.  Date 
Disk  Size 


Day  Phone  (_ 
□  3V4 


_L 


□  5V4 

*59  +  M  (shipping  and  handling)  =  t  TOTAL 

Send  total  to:    Symantec  Fulfillmen t  Center 

Attn:  Norton  Desktop  for  DOS  Offer 
P.O.  Box  5224,  Englewood,  CO  80155-5224 


If  you  are  a  user  of  PC  Tools  (or 
other  utility  programs**)  you 
can  upgrade  to  Norton  Desktop 
for  DOS  for  just  $59.00.t  Just 
call  to  order,  or  send  this  coupon 
to  Symantec,  along  with  the  title 
page  of  your  manual  before 
October  31, 1992. 
In  Canada,  call  1-800-465-2266. 
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C  1982  Symantec  Corporation.  "Suggested  Retail  Price  in  U.S.  dollars.  "Includes  any  PC  version  of  PC  Tools,  PastBack,  Direct  Access,  Central  Point 
Anti-Virus,  or  X-TRP.E.  'Price  in  I  S  dollars  (excludes  shipping  &  handling);  upgrade  ofTer  good  in  U.S.  and  Canada  only  —  limit  1  upgrade  per  customer. 
Please  allow  2  weeks  for  delivery  All  trademarks  or  registered  trademarks  are  those  of  their  respective  holders. 
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NEC  UltraLite  SL/20P 

NEC  Technologies  Inc..  1414  Massachusetts 
Ave.,  Boxborough,  MA  01719;H(H)-3HH- 
H8X8;  508-264-8000;  fax,  800-3664)476 


List  price  (tested  configuration):  $3,199. 
Tested  configuration:  4MB  RAM;  120MB  hard  disk. 
1  44MB  floppy  disk  drive.  DOS  5.0.  Microsoft  Windows 
3.1;  Microsoft  Windows  for  Pen  Computing,  Version 
1  0.  Day-Timer  Pen  Scheduler;  UltraDraw. 
Options:  2MB  RAM  upgrade.  $269.  4MB  RAM  up- 
grade, $629;  external  5  25-inch  floppy  disk  drive,  $259; 
math  coprocessor,  $579,  numeric  keypad,  $129,  expan- 
sion chassis.  $899;  extra  battery.  $129.  battery  charger. 
$299;  car  battery  adapter.  $59. 9,600-bps  data/fax  mo- 
dem, $499;  14  4-Kbps  data/fax  modem,  $699;  regular 
carrying  case.  $89,  deluxe  carrying  case,  $299;  slip- 
cover. $25. 

In  short:  The  NEC  UltraLite  SL/20P.  a  20-MHz  386SL 
convertible  notebook,  uses  a  MicroTouch  resistive  digi- 
tizer screen  and  a  tethered  pen.  A  fine  notebook  com- 
puter, its  suitability  is  fair  to  good  for  most  pen  comput- 
ing tasks. 
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(2MB  for  $269  and  4MB  for  $629).  an  ex- 
ternal 5.25-inch  floppy  disk  drive  ($259). 
a  car  battery  adapter  ($59),  and  two  data/ 
fax  modems  (a  $499  9,600-bps  unit  and 
a  $699  14,400-bps  unit).  An  expansion 
chassis  ($899)  has  one  full-length  and  two 
half-length  slots. 

I/O  interfaces  include  one  parallel  and 
one  serial  port,  an  AT  bus  port  for  the 
expansion  chassis,  and  a  PS/2  keyboard 
connector.    An   external   VGA  port 


The  NEC  UltraLite  SL/20P,  $3,199 


supports  16  simultaneous  colors  in  800- 
by-600  and  2  simultaneous  colors  in 
l,024-by-768.  The  PC  doesn't  support  si- 
multaneous display. 

The  SL/20P  performed  moderately 
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well  on  handwriting  recognition  under 
Pen  Windows.  Total  character  recogni- 
tion was  87  percent,  and  its  total  word 
recognition  was  62  percent. 

The  UltraLite  SL/20P  is  too  heavy  for 
all-day  use  in  the  field  and  doesn't  have 
the  greater  ruggedness  and  environmen- 
tal protection  found  in  some  other  sys- 
tems. For  everyday  office  use.  however, 
the  SL/20P  is  a  fine  candidate. 


Zenith  Data  Systems 

Z-Notepad 


Zenith  Data  Systems  plans  to  release  its 
Z-Notepad,  a  convertible  pen  system 
with  an  electromagnetic  digitizer  based 
on  the  386SL/25  Z-Note  notebook,  dur- 
ing the  first  quarter  of  1993.  Pricing  for 


Introducing 

new  ScreenStar "•'  from  Bitwise, 

the  world's  first  portable  with  dual-page 
display.  It's  a  486  50MHz  PC 
workstation  constructed  within  a 
suitcase  for  unrivaled  performance  in 
a  portable  package. 


DUAL-PAGE 


ScreenStar's 
massive  21.3"  gas 
plasma  screen 

folds  flat  within  the 
suitcase,  and  easily 
displays  two  8-1/2"  x 
1 1 "  documents  at 
full  size,  to  powerfully 
present  data  in  meetings,  in  the  field,  or 
on  the  road. 


5-1/4"  bay  for  optical  CD  drive 
1280  x  1024  resolution 
3  full-length  slots 
Up  to  32  MB  RAM 
Up  to  1  GB  hard  drive 


486  50MHz 


Imagine 

the  possibilities. 

Impressively  present 
to  large  groups. 
Effortlessly  run  the 
most  demanding 
software.  Effectively  travel  with  a 
powerful  document  imaging  system. 


Portable  computing 
without  compromise. 

Discover  the  quality 
and  innovation  of 
ScreenStar. 
Otherwise,  it's  not  a 
Bitwise. 


800-367-5906 

Bitwise  Designs,  Inc. 
Technology  Center 
Rotterdam  Industrial  Park 
Schenectady,  N  Y.  12306 
Fax:  518-356-9749 


Bitwise 


DESIGNS 


INC. 


COMPUTERS      WITHOUT  COMPROMISE 
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The  Z-Notepad,  $3,750  (estimated) 


the  new  unit  is  not  yet  available,  but  you 
can  expect  to  pay  about  $500  more  for 
a  pen-aware  system  then  for  a  compara- 
bly equipped  Z-Note. 

PC  Magazine  Labs  worked  with  a  beta 
version  of  the  Z-Notepad,  which  had 
4MB  of  RAM  and  an  80MB  hard  disk. 
The  Z-Notepad  will  ship  with  a  120MB 
hard  disk  and  either  Microsoft  Windows 
for  Pen  Computing  or  GO  Corp.'s  Pen- 
Point. Since  a  Z-Note  with  4MB  of  RAM 
and  a  120MB  hard  disk  currently  costs 
$3,249,  you  can  expect  the  list  price  for 
the  Z-Notepad  to  be  about  $3,750  unless 
prices  for  the  other  notebooks  change. 

►FACT  FILE 


Z-Notepad 

Zcniih  Data  Systems,  2150  E.  Lake  Cook 
RtL  Buffalo  Grove.  1L  60089; 800-5534331, 
7(tH-H()S->tHm 


List  price  (tested  configuration):  $3,750  (estimated, 
available  first  quarter  1993) 
Tested  configuration:  4MB  RAM;  80MB  (will  ship 
with  120MB  hard  disks)  hard  disk;  1  44MB  internal 
floppy  disk  drive;  DOS  50;  Microsoft  Windows  31. 
Microsoft  Windows  for  Pen  Computing.  Version  1.0; 
Day-Timer  Pen  Scheduler 

Options:  2MB  RAM  upgrade.  $219.  8MB  RAM  up- 
grade. S739.  math  coprocessor,  $329;  numeric  keypad, 
$69.  extra  battery,  $159;  battery  charger,  $129;  modem 
(2,400-bps  MNP  5  V  42bis,  9.600-bps  send/receive  fax). 
$369.  modem  (2,400-bps  MNP  5  V  42bis  suspend/re- 
sume-capable). $259,  port  replicator,  $109,  monitor 
stand.  $29. 

In  short  The  Zenith  Z-Notepad,  which  is  due  (or  avail- 
ability in  the  first  quarter  of  1993,  will  add  pen  comput- 
ing to  the  Z-Note  notebook  computer  line.  This  convert- 
ible notebook  system  will  use  a  CalComp  digitizer,  a 
cordless  stylus,  and  the  Z-Note's  removable  screen 
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The  beta  version  of  the  Z-Notepad 
came  in  preproduction  plastic.  Its  digi- 
tizer was  different  from  the  one  that  ship- 
ping units  will  use:  a  CalComp  unit  with 
a  tethered,  battery-operated  pen. 

The  test  unit  measured  1.9  by  1 1.9  by 
8.5  inches.  The  battery  life,  rated  at  4  to 
10  hours  for  the  shipping  Z-Notepad, 
takes  advantage  of  the  386SL's  power 
management  and  adds  standby/resume 
and  shutdown  features  of  its  own.  If  un- 
der normal  conditions  the  actual  battery 
performance  exceeds  6  hours,  the  Z- 
Notepad  will  be  a  winner  for  mobile  and 
field  applications. 

The  Z-Notepad  is  expected  to  weigh 
5.9  pounds  with  a  battery.  The  AC 
adapter  with  the  test  machine,  a  standard 
Z-Note  unit,  weighs  3.5  pounds  and  raises 

If  under  normal  conditions 
the  actual  battery 
performance  exceeds  6 
hours,  the  Z-Notepad  will 
be  a  winner for  mobile  and 
field  applications. 

the  unit's  carrying  weight  considerably. 

As  with  the  Z-Note,  the  Z-Notepad's 
screen  detaches  from  the  system  but  stays 
connected  by  a  cable  so  that  you  can  hold 
it  in  your  lap  or  put  it  on  a  table  and  run 
the  system  from  the  screen. 

Since  it's  based  on  a  notebook,  the  Z- 
Notepad  will  have  a  keyboard,  an  inter- 
nal 1.44MB  floppy  disk  drive,  and  the 
usual  complement  of  ports.  Options  in- 
clude RAM  upgrades,  a  numeric  keypad, 
extra  batteries,  two  modems  (including 
one  with  suspend/resume  capability),  a 
math  coprocessor,  a  port  replicator,  and 
a  monitor  stand. 

The  Z-Notepad's  handwriting-recog- 
nition accuracy  and  suitability-to-task 
ratings  await  the  shipping  product.  It's 
safe  to  predict  that  the  unit  will  score  high 
as  a  notebook  replacement,  but  other 
uses  need  testing. 

At  a  price  premi  um  of  about  $500  over 
the  cost  of  a  fine  Z-Note.  the  Z-Notepad 
is  a  low-cost  way  to  find  out  if  pen  com- 
puting makes  sense  for  you. 
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AsYouum  Seejt's  Very  Easy  To 
Get  Attached!)  Our  New  Laser  Printer. 

The  Epson®  EPL™- 8000  can  connect  with  up  to  three  PCs  without  the  cost 
and  hassle  of  a  network.  It  can  simultaneously  "speak"  in  multiple 
languages  like  PostScript" and  PCL5.  And  it  offers  better  speed  (10PPM) 
and  paper  handling  than  just  about  any  other  printer  in  its  class.  So  call 
800-289-3776  for  the  name  of  an  Epson  dealer  who  can  tell  you  more  about 
the  EPL-8000.  After  all,  ideas  this  big  are  meant  to  be  shared. 
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PENPOINT,    PENDOS,    WINDOWS   FOR  PEN 


Pen  Software 
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GRiD  Corp.  introduced  the 
first  pen  computer  in  1989. 
but  pen  computing  didn't  re- 
ceive much  attention  until 
Microsoft  and  GO  Corp.  released  their 
operating  systems  in  the  spring  of  1992. 
Once  Microsoft  Windows  for  Pen  Com- 
puting and  GO  Corp.'s  PenPoint,  ap- 
peared, horizontal  and  vertical  software 
applications  were  quickly  expected  to  fol- 
low. Yet  with  a  few  notable  exceptions, 
such  as  Slate  Corp.'s  Day-Timer  Pen 
Scheduler  (available  for  both  operating 
systems),  most  companies  are  citing  de- 
lays or  postponements. 

Slower-than-expected  growth  in  the 
pen  hardware  market,  as  well  as  uncer- 
tainty about  which  operating  system  will 
prevail,  are  said  to  be  keeping  software 
companies  from 
committing  fully  to 
one  operating  sys- 
tem or  the  other. 
But  these  explana- 
tions don't  tell  the 
whole  story. 

Pen  software  is 
coming  out  slowly 
because  software 
development  is  al- 
ways harder  than  it 
looks  at  first. 

Application  soft- 
ware is  written  for 
operating  systems, 
not  for  hardware. 
Several  pen  hard- 
ware vendors  sup- 
port more  than  one 
pen  operating  sys- 

tern.  Hardware  from  both  NCR  and 
GRiD  can  work  with  Communication  In- 
telligence Corp.'s  PenDOS,  along  with 
PenPoint  and  Pen  Windows.  GRiD's 
PenRight!  is  another  newly  offered  alter- 
native for  the  NCR  3125  and  upcoming 
NCR  3130. 

You'll  also  want  to  consider  whether 
you  can  use  pens  with  what  you  already 
have.  Take  a  look  at  both  pen-only  sys- 


tems as  well  as  those  with  pen  features 
added  (pen-aware  systems). 

Most  companies  are  choosing  either 
GO  Corp.'s  PenPoint  or  Microsoft's  Win- 
dows for  Pen  Computing  as  the  two  pen 
operating  systems  that  will  be  most  likely 
to  last  and  have  supporting  application 
software. 

PenPoint  has  a  somewhat  tougher 
fight  for  acceptance  than  does  Pen  Win- 
dows. PenPoint  can  use  files  from  some 
DOS  and  Windows  applications  pro- 
grams, but  its  file  transfer  and  conversion 
is  relatively  awkward.  PenPoint  is  at  its 
best  when  it  is  running  its  own  applica- 
tions because  it  doesn't  share  files  with 
other  systems. 

PenPoint  is  a  document-oriented  op- 
erating system  that  uses  an  image  of  a 


Notebook   New  Product  Pl«ti5 
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Instant  memory 


No  power  DCD  screens  —  t4Ujjk*^ 


Windows  for  Pen  Computing  applications  use  the  familiar  Windows  interface. 
The  screen  above  shows  a  page  from  the  Microsoft  Notebook  application  that 
combines  a  handwriting-recognition  grid  and  raw  screen  ink  as  a  data  type. 


notebook  with  tabbed  dividers.  In  Win- 
dows or  DOS  applications,  you  select  an 
application  and  then  open  a  file,  perhaps 
linked  via  OLE  (Object  Linking  and 
Embedding)  or  DDE  (Dynamic  Data 
Exchange)  to  other  applications.  With 
PenPoint,  you  select  a  document,  and 
without  much  foreground  attention  to 
which  applications  you're  using,  you 
move  about  the  document  by  using  vari- 


ous application-program  features  to  cre- 
ate, view,  or  edit  the  document  compo- 
nents. 

PenPoint  is  easier  for  new  users  to  use, 
but  it  can  be  confusing  to  DOS  and  Win- 
dows veterans.  You  move  through  Pen- 
Point and  make  selections  via  single  pen 
taps  on  tabs,  labels,  and  icons.  The  note- 
book interface  is  a  standard  with  all  Pen- 
Point applications  and  includes  collapsi- 
ble and  expandable  outlining. 

PenPoint  can  recongize  handwriting 
and  pen  gestures  for  editing  and  other 
operations,  but  you  can't  teach  the  pro- 
gram new  gestures,  as  you  can  with  Pen 
Windows. 

During  the  handwriting-recognition 
tests  for  this  issue,  for  which  each  person 
used  several  different  machines,  we 
found  that  hardware  was  a  greater  per- 
formance differentiator  than  the  operat- 
ing system.  The  handwriting-recognition 
results  do  not  indicate  that  either  operat- 
ing system  excels  over  the  other  in  this 
area. 

We  also  found  that  two  machines  from 
different  vendors,  both  running  the  same 
operating  system,  could  have  different 
scores  (conversely,  two  same  model  PCs 
with  different  operating  systems  could 
have  similar  scores).  However,  there 
were  exceptions  to  our  finding  that  the 
hardware  makes  more  of  a  difference 
than  the  operating  system:  When  we 
tested  the  PenPoint  and  Pen  Windows 
handwriting  recognizers  on  the  GRiD- 
PAD  SL  and  NCR  3125  pen  tablets,  we 
found  a  greater  similarity  between  the 
scores  for  the  machines  than  for  the  oper- 
ating system. 

Another  advantage  of  PenPoint  is  its 
deferred-communications  ability.  Both 
operating  systems  need  to  improve  their 
communications  abilities,  but  PenPoint  is 
currently  better  in  this  area  since  it  can 
tolerate  a  break  in  communication  con- 
nections and  allows  simultaneous  proto- 
col connections. 

Unfortunately,  PenPoint  doesn't  have 
as  many  drivers  as  does  Pen  Windows, 
which  limits  its  printing.  The  only  current 
options  are  Epson,  HP  LaserJet,  and 
some  fax-printing  drivers. 

PenPoint  calls  for  a  bigger  leap  than 
Pen  Windows  because  it  is  very  different 
from  established  computing  environ- 
ments and  because  many  companies  are 
afraid  to  take  a  risk  with  a  relative  new- 
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comer.  On  the  other  hand,  PenPoint's 
hardware  and  processor  independence 
promises  broad  applications.  AT&T  and 
GO  Corp.  have  recently  announced  that 
they're  working  together  to  use  PenPoint 
with  AT&T's  new  Hobbit  RISC  pro- 
cessor. 

Since  Windows  is  expected  to  be  the 
dominant  operating  environment  for  the 
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Go's  PanPoi nt  memo  editor  lets  you  use  handwriting  recog- 
nition for  creating  memos  and  notes.  PenPoint's  interface  has 
notebook  tabs,  function  icons,  and  horizontal  top  line  menus. 


next  few  years,  any  product  that  works 
within  it  gets  quick  credibility.  Pen  Win- 
dows is  not  a  substitute  for  Windows  3.1 
but  works  with  it;  usually  the  vendor  in- 
stalls parts  of  Pen  Windows  in  the  hard- 
ware. 

Pen  Windows  runs  with  Novell's 
NetWare;  PenPoint  does  not.  However, 
Pen  Windows  doesn't  have  PenPoint's 
multiple-communications  protocol  and 
deferred-communications  feature.  Pen 
Windows  also  lets  you  train  it  to  recognize- 
new  editing  gestures  and  handwriting 
samples,  giving  you  more  handwriting- 
recognition  control  than  with  PenPoint. 
Also,  if  you  take  the  time  to  use  the  Win- 
dows for  Pens  trainer,  handwriting-recog- 
nition scores  will  skyrocket. 

Pen  Windows  also  lets  you  use  the  pen 
to  read  files  directly  from  other  applica- 
tions, which  means  you  don't  have  to 
worry  about  file  conversion  or  translation 


since  the  files  are  already  in  their  native 
operating  system  and  application. 

As  with  PenPoint,  in  Pen  Windows 
you  can  bring  up  an  on-screen  graphical 
keyboard  when  you  want  to  do  data  en- 
try, word  processing,  or  any  other  activity 
that  would  be  tedious  if  you  use  hand- 
writing recognition  or  impossible  via 
icons  and  gestures. 

Pen  Windows  and  PenPoint 
aren't  the  only  operating  systems 
in  town,  though  they  get  the  most 
attention  and  are  most  likely  to 
command  the  largest  market 
share.  Using  its  own  set  of  ges- 
tures, PenDOS  adds  handwriting 
recognition  and  editing  to  DOS 
applications.  PenDOS  doesn't  re- 
quire the  system  resources  needed 
for  the  other  operating  systems 
and  can  be  called  up  to  work  with 
any  DOS  application. 

GRiD's  PenRight!  is  gaining 
attention  because  of  applications 
that  have  already  been  developed 
for  it.  Applications-development 
tools  and  environments,  along 
with  programmers  who  know  how 
to  use  them,  already  exist  for  Pen- 
Right!  Companies  that  committed 
to  earlier  GRiD  pen  systems  may 
now  find  that  their  applications 
run  on  a  broader  number  of  pen 
devices. 

If  you're  not  already  com- 
mitted  to  a  particular  pen  operat- 
ing system,  this  is  a  good  time  to  start  in- 
vestigating the  potentials  of  pen 
computing.  Pen  Windows  is  a  safe  bet  for 
people  who  don't  want  to  stray  far  from 
existing  applications  and  hardware.  As 
the  safer  bet.  Pen  Windows  will  likely 
have  more  supporting  applications  on  the 
market  sooner. 

PenPoint,  designed  specifically  for 
pen  computing  and  for  people  who  have 
never  used  computers  before,  is  arguably 
easier  to  learn.  You  are  also  more  likely 
to  use  PenPoint  on  more  hardware  for- 
mats, such  as  hand-held  personal  digital 
assistants  (PDAs),  than  you  would  Pen 
Windows. 

Pen  computing  is  just  starting  to  come 
of  age.  The  next  few  years  will  likely  see 
increasingly  rapid  developments  in  all 
four  areas:  hardware,  operating  systems, 
applications  programs,  and  the  actual  in- 
stalled user  base. — Bruce  Brown 
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Packaged  with 
"Microsoft"  Windows 
for  Pen  Computing" 


Get  the  feel  of  the  future,  today! 

Unplug  your  mouse  and  plug  in 
PenMate;  it  s  that  simple  to 
experience  pen  based  computing. 
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Even  I,  Mr.  Magoo, 

Can  See  The  Advantages 
Of  Samtron  Monitors. 


Mi  Magoo  1 1993  UP*  Productent  ot  A/rwtc* 
Wmdowi *  a  kMnnin  of  M<n»ofi  Corp 


According  to  Mr.  Magoo.  most  monitors  are  little 
bitty  things.  Can't  see  'em  at  all.  But  Samtron's  new 
flat  screen  color.  SC-726V,  is  an  eye  opening  17." 
Enough  screen  even  for  his  feeble  vision. 

And  it  features  a  0.26  mm  dot  pitch  that  results 
in  sharper  pictures.  More  visible  details. 

Magoo  is  also  partial  to 
Samtron's  non-interlaced 
14"color,SC-428TX,with 
1024x768  EagleEye™ 
resolution. 
He  thinks  the 
OneBOARD™ 


technol- 
ogy and 
the  Super- 
GLIDE™ 
tilt-and- 
swivel 


system  are 
magnificent 
designs.  But  of  all 
the  things  Quincy 
Magoo  likes  about  these  color  monitors  the 
best  feature  is  something  he  can't  see. 
The  reliability  of  the  Samtron  name 


WE'RE  WORTH  WATCHING 

14251  E.  Firestone  Blvd.,  Suite  101 ,  La  Mirada,  CA  90638 
Phone  (310)  802-8425 
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WINDOWS     VS.  OS/2 

\  7^7^  11  The  tale  of  two  operating 
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Please  Stand  Up: 


By  Sheryl  Canter 


When  Microsoft  and  IBM 
split  and  went  their  sepa- 
rate ways,  PC  users  were 
presented  with  a  confusing 
dilemma:  Whom  to  bet  on? 
Which  will  become  the  new  standard,  Windows  or 
OS/2?  Should  the  choice  be  made  strictly  on  techni- 
cal merits,  or  should  each  company's  marketing 
track  record  also  be  considered?  After  all,  no  one 
wants  to  be  stuck  backing  a  loser.  The  decision  of 
which  operating  environment  to  adopt  is  an  impor- 
tant one.  Individuals  and  companies  have  a  large 
investment  of  time  and  money  in  the  choice — time 
for  training  and  money  for  hardware  and  software. 

Microsoft  Windows  3.1  and  OS/2  2.0  have  been 
on  the  market  for  eight  months.  Their  features  and 
technical  merits  have  been  covered  in  depth  in  the 
press  (for  instance,  PC  Magazine,  April  28,  1992). 
Now  that  some  time  has  passed,  we  can  evaluate 
what  it's  really  like  to  "live  in"  each  environment. 
The  features  may  look  good  on  paper,  but  what's 
the  environment  really  like  to  use? 

To  answer  this  question,  we  asked  each  reviewer 


IN    THIS  REVIEW 


Microsoft  Windows,  Version. it. 1  2/6 

OS/2,  Version  2.0  233 

Performance  Tests  2 1 2 

Summary  of  Features  221 


Photograph  by  Ralph  Masullo 
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to  make  the  system  he  reviewed  his  pri- 
mary environment  during  the  period  of 
testing.  In  addition,  we  put  each  operat- 
ing environment  through  extensive  labo- 
ratory testing.  We  measured  its  speed  in 
running  applications  of  all  types  (DOS. 
Windows,  and.  where 
available,  32-bit  OS/2) 
in  each  available 
mode.  We  also  evalu- 
ated how  well  each 
system  was  suited  for 
mainstream  business 
applications,  mission- 
critical  applications, 
connectivity  to  other 
systems,  and  graphical 
applications,  and  its 
ease  of  use.  Only  by 
extensive  testing  of 
application  software  and  peripherals  can 
we  paint  a  fair  picture  of  what  it's  really 
like  to  live  in  these  environments  on  a 
day-to-day  basis. 

THE  TORCH  MUST  BE  PASSED  BUT 
TO  WHOM? 

Why  change  operating  environments  at 
all?  The  answer  is  as  simple  as  the  ques- 
tion: because  DOS  isn't  up  to  the  task  of 
supporting  today's  (and  tomorrow's)  so- 
phisticated applications.  DOS,  which  is 
ten  years  old,  was  developed  to  run  on 
16-bit  8088  machines  running  in  real 

Suitability  to  Task: 
Graphical  Operating 
Environments 

We  rate  a  product's  connectivity  and  multitasking 

abilities  by  measuring  how  well  the  operating  envi- 
ronment communicates  between  programs  and  with 
other  computers.  Built-in  awareness  of  other  com- 
puter systems,  reliable  high-speed  background 
communications,  and  interprocess  communication 
features  such  as  OLE  (Object  Linking  and  Embedding) 
and  ODE  (Dynamic  Data  Exchange)  contribute  to  a 
high  score  in  this  area.  Superior  operating  environ- 
ments will  have  built-in  terminal  emulation  and  fully 
protected  memory  management. 

For  an  operating  environment  to  score  well  on  main- 
iJyjtmam  business  applications,  high-quality  soft- 
;f  (flare  must  be  available  to  run  the  basic  applications 

that  businesses  need:  word  processors,  spreadsheets. 

low-end  databases,  presentation  graphics  packages. 

and  communications  software.  Compatibility  with 

popular  applications,  the  availability  of  device  drivers 
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mode.  Real  mode  means  that  the  memory 
addresses  programs  use  internally  are 
"real" — actual  addresses — rather  than 
stand-ins  for  other  addresses.  Because 
DOS  operates  only  in  real  mode,  it  is 
unprotected;  programs  can  overwrite 


areas  of  memory  used  by  DOS  and  thus 
crash  the  system.  DOS  is  also  single- 
tasking  rather  than  multitasking;  only  one 
program  can  execute  at  a  time.  The  DOS 
user  interface  is  unattractive  and  difficult 
to  use  because  it  is  command-driven. 

And  the  limits  of  DOS  don't  end  here; 
what  DOS  lacks  presents  as  many  prob- 
lems as  what  it  offers.  Its  API  (applica- 
tion programming  interface)  provides 
programmers  with  functions  for  device- 
independent  file  handling  (for  example. 
DOS  doesn't  care  whether  the  floppy 
disk  you're  writing  to  is  3.5  or  5.25 


SUITABILITY  TO  TASK 


Product 

Name 

POOH  FAB 

GOOD 

EXCEIENT 

Connectivity 
and  multitasking 

•  o 

o 

o 

Mainstream 
business  applications 

•  • 

o 

o 

Ease  ol  use 

•  • 

• 

o 

Mission-critical 
applications 

•  • 

• 

• 

Graphical  applications 

•  • 

• 

• 

for  popular  peripherals,  and  compatibility  with  appli- 
cations designed  to  run  in  other  operating  environ- 
ments contribute  to  a  high  score  in  this  area. 

Ease  of  installation,  configuration,  and  operation 
make  for  a  high  score  in  ease  of  use.  The  more 
automated  the  installation  and  configuration  pro- 
cesses, the  higher  the  score  will  be.  The  best  user- 
interface  designs  will  provide  access  to  all  the  operat- 


inches),  but  it  offers  little  else.  For  virtu- 
ally all  other  devices  (printers,  video,  CD 
ROM),  programmers  are  on  their  own. 

The  fact  that  DOS  forces  program- 
mers to  write  to  the  hardware  for  so  many 
basic  tasks  turns  out  to  be  the  biggest 
obstacle  to  moving 
away  from  DOS.  Be- 
cause of  the  many 
thousands  of  DOS 
applications  that  PC 
users  have  come  to 
rely  on.  it  is  not  ac- 
ceptable to  replace 
DOS  with  an  operat- 
ing system  that  can- 
not run  DOS  applica- 
tions. This  may  be  the 
single  most  important 
reason  why  OS/2  ljt 
did  not  succeed;  it  wasn't  compatible  with 
DOS  applications.  Yet  because  DOS  ap- 
plications take  on  so  many  functions  that 
should  be  the  responsibility  of  the  operat- 
ing system,  ensuring  compatibility  is  no 
easy  task. 

Windows  and  OS/2  offer  two  very  dif- 
ferent solutions  to  the  limitations  of 
DOS.  Windows,  which  is  actually  a  DOS 
application,  "patches"  DOS  by  providing 
an  API  for  the  features  that  the  DOS  API 
lacks.  You  can  have  Windows  on  your 
system  and  run  DOS  in  a  DOS  box,  or 
you  can  exit  Windows  entirely  and  return 

ing  environment's  features  in  a  way  that  is  easy  to 
learn. 

Mission-critical  applications  require  a  stable, 
crash-free  environment,  since  they  are  the  programs 
on  which  businesses  depend.  Such  applications 
include  accounting  packages  and  high-end  databases 
used  to  run  businesses.  Reliable  multitasking  with 
fully  protected  memory  management  that  lets  users 
shut  down  misbehaving  applications  without  bringing 
down  the  entire  system  contributes  to  a  high  score. 

A  product's  rating  in  graphical  applications 

reflects  how  well  the  operating  environment  performs 
in  running  all  types  of  graphically  intensive  applica- 
tions: word  processing  software  with  graphical  fea- 
tures, animation  programs,  CAD  software,  and  desk- 
top publishing  software.  Scalable  fonts  should  be 
available,  and  screen  displays  should  be  integrated 
with  printer  output  for  true  WYSIWYG  functionality. 
Quick  screen-refresh  rates  and  support  for  advanced 
video  boards  also  contribute  to  a  high  score. 
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to  native  DOS;  you  don't  actually 
need  to  choose  between  the  two. 

OS/2,  on  the  other  hand,  is  an 
entirely  new  operating  system  that 
replaces  DOS.  You  can  use  the 
cumbersome  dual-boot  option  and 
keep  both  DOS  and  OS/2  on  your  com- 
puter, but  IBM  intends  you  to  run  OS/2 
exclusively  and  use  a  DOS  box  to  run 
your  installed  base  of  DOS  applications. 
OS/2  can  also  run  most  Windows  applica- 
tions (except  for  the  few  that  run  only  in 
386  Enhanced  mode),  although  the  video 
resolution  under  Windows  is  currently 
limited  to  VGA,  and  OS/2  does  not  cur- 
rently support  Version  3.1  of  Windows. 
Rebooting  to  load  DOS  is  inconvenient, 
and  you  can  experience  unpleasant  com- 
plications when  running  multiple  operat- 
ing systems  on  one  computer. 

DOES  IT  HAVE  TO  BE  WINDOWS  OR  OS/2? 

While  Windows  and  OS/2  are  the  most 
visible  solutions  to  the  problems  of  DOS. 
they  are  not  the  only  alternatives.  The 
oldest  alternative  on  the  market  is  Unix, 
a  32-bit  multitasking  system  that  can  sup- 
port multiple  processors  and  can  run  on 
multiple  hardware  platforms.  Unlike 
DOS  and  OS/2,  however,  Unix  isn't  a 
specific  product  but  a  family  of  products. 
There  are  many  versions  of  Unix  mar- 
keted by  as  many  vendors.  There  are  also 
a  number  of  different  GUIs  (graphical 
user  interfaces)  that  can  be  used  as  front 
ends  to  Unix. 

Unix,  which  was  born  in  the  seventies, 
has  never  quite  made  it  out  of  universities 
and  research  centers  except  as  a  server 
operating  system  or  as  a  vertical,  turnkey 
system.  Its  hardware  requirements  are 
nothing  out  of  the  ordinary  today  but 
were  way  beyond  the  average  grasp  at  the 
time  of  its  introduction.  The  graphical 
front  ends  now  available  answer  the  last, 
key  complaint  about  Unix — that  it's  terri- 
bly difficult  to  use.  New  Unix  products 
such  as  Solaris  from  Sun  Microsystems. 
UnixWare  from  Univel.  and  the  port  of 
NeXT  Step  to  the  Intel  chip  are  impor- 
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•  Microsoft  Windows,  Version  3.1 


Our  Editors'  Choice  is  awarded  to  Microsoft  Win- 
dows 3.1  for  its  ease  of  use,  solid  performance,  and 
rich  selection  of  high-quality  applications  in  every 
software  category.  With  Windows'  Express  Setup, 
you  answer  two  simple  questions  and  you're  off. 


The  program's  Custom  Setup  option, 
which  allows  more  control  over  con- 
figuration, is  almost  as  straight- 
forward. Built-in  network  options,  au- 
tomatic detection  and  installation  of 
most  Windows  and  DOS  applications, 
and  the  resounding  support  of  hard- 
ware manufacturers  make  installation 
nearly  foolproof. 

Windows  3.1  delivers  faster  per- 
formance than  OS/2  when  used  on  sys- 
tems with  less  than  12MB  of  RAM 
(which  account  for  the  majority  of 
machines)  and  when  running  today's 
16-bit  applications.  It  performs  well  in 
mainstream  business  areas  and  with 
graphics  applications,  and  it  even  does 
well  with  mission-critical  tasks. 

For  now,  Windows'  biggest  edge 

tant  enough  to  warrant  their  own  story. 
We  will  be  covering  Unix-based  graphi- 
cal operating  environments  in  an  upcom- 
ing issue  of  PC  Magazine. 

A  more  recent  entrant  into  the  graphi- 
cal operating  environment  market  is 
DESQview/X,  from  Quarterdeck  Office 
Systems  (see  the  sidebar  "Multitasking 
with  DESQview/X").  Like  its  text-based 
predecessor.  DESQview,  DESQview/X 
runs  on  top  of  DOS  and  provides  multi- 
tasking and  memory  management  fea- 
tures. The  X  version  adds  a  GUI  based 
on  the  Unix-world  X  Window  library  of 
primitives,  which  was  recompiled  by 
Quarterdeck  to  run  under  DOS.  DESQ- 
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over  OS/2  is  the  overwhelming  num- 
ber and  high  quality  of  applications 
designed  for  it.  You  can  run  almost  all 
Windows  programs  under  OS/2,  but 
there  are  some  limitations.  Moreover, 
in  doing  so  you  do  not  take  advantage 
of  OS/2's  unique  capabilities. 

There  is  no  question  that  OS/2  has 
many  technical  advantages  over  Win- 
dows; its  fully  protected,  preemptive, 
multithreaded  design  is  certainly  the 
direction  of  the  future.  Yet  OS/2  2.0 
still  suffers  from  too  many  rough 
edges  for  us  to  recommend  it.  Installa- 
tion on  non-IBM  hardware  can  be 
agonizing,  quirks  not  yet  worked  out 
of  the  system  can  cause  it  to  lock  up 
unexpectedly,  and  IBM's  technical 
support  is  uneven. 

view/X  can  be  run  with  one  of  three  dif- 
ferent window  managers  that  use  the  X 
Window  API:  X-Motif.  Open  Look,  or 
the  proprietary  DESQview/X  window 
manager. 

DESQview/X  can  run  DOS  or  Win- 
dows applications,  and  X-Motif  or  Open 
Look  applications  from  the  Unix  world 
can  be  easily  ported.  Windows  applica- 
tions execute  very  slowly  under  DESQ- 
view/X, but  its  DOS  windows  offer  an  ap- 
pealing advantage:  They  are  scalable  to 
any  size.  DESQview/X  also  provides 
something  completely  different  from 
either  Windows  or  OS/2:  distributed 
processing.  If  networked  computers  are 
running  DESQview/X,  applications  can 
be  run  invisibly  in  the  background  on  a 
remote  computer. 

THE  WORLD  AS  VIEWED  FROM  WINDOWS 

Windows  offers  a  comprehensive  API 
that  includes  calls  for  a  standard  user  in- 
terface, multitasking,  memory  manage- 
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ment,  and  device  independence  for  pro- 
grammers (see  the  sidebar  "The 
Windows  Programming  Experience").  If 
there  is  a  Windows  driver  for  a  device, 
you  can  read  it  or  write  to  it,  and  Win- 
dows drivers  are  provided  by  just  about 
every  hardware  man- 
ufacturer. So  you  no 
longer  have  to  wonder 
if  a  particular  applica- 
tion supports  your 
printer.  If  the  applica- 
tion runs  under  Win- 
dows and  there  is  a 
Windows  driver  for 
your  printer,  the  ap- 
plication will  work 
with  your  printer. 

The  API  calls  for 
the  user  interface  lets 
Windows  programmers  write  applica- 
tions that  all  work  in  the  same  way, 
greatly  reducing  the  user's  learning  curve 
for  new  applications.  Windows  applica- 
tions have  a  recognizable  look  and  feel, 
and  the  same  hotkeys  will  always  work 
in  the  same  way.  Windows  is  delightfully 
easy  to  use. 

Microsoft  has  taken  care  to  ensure 
hardware  compatibility  and  the  availabil- 
ity of  Windows  applications  by  making 
early  copies  of  the  platform  and  API 
available  to  hardware  manufacturers  and 
developers  before  their  release.  The  ef- 
fort has  paid  off;  drivers  exist  for  virtually 
every  type  of  peripheral  (such  as  video 
boards  and  CD-ROM  drives),  and  there 
are  hundreds  of  high-quality  Windows 
applications  to  choose  from.  By  contrast, 
OS/2  hardware  and  software  support  lags 
behind. 

Windows  doesn't  have  it  all,  however. 
Since  it  is  a  DOS  application,  it  is  largely 
16-bit  and  unprotected.  From  the  user's 
perspective,  this  means  it  is  relatively 
slow  and  has  a  tendency  to  crash.  Its  lack 
of  multithreading — the  ability  to  process 
multiple  chains  of  commands  at  once — 
also  contributes  to  its  slowness  and 
makes  it  nonpreemptive  (or  cooperative); 
the  user  must  wait  for  one  task  to  com- 
plete before  starting  another  one.  This 
means  you  must  wait  for  one  application 
to  load  before  you  can  load  another  one, 
and  you  cannot  do  anything  else  after 
issuing  a  print  command  until  your  docu- 
ment has  been  spooled  to  the  printer. 

Virtually  all  of  these  problems  will 
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supposedly  be  solved  by  Windows  NT 
(NT  stands  for  new  technology),  and  NT 
will  offer  many  other  features  such  as 
support  for  32-bit  applications,  multiple 
processors,  networking,  and  data  security 
(see  the  sidebar  "Windows  NT  and  Be- 


1BM  says  more 
than  1,000  32- 
bit  OS/2  2.0 
apps  will  be 
available  soon. 


yond").  But  NT  will  not  be  compatible 
with  the  majority  of  DOS  and  Windows 
applications  on  the  market  today  (al- 
though the  most  popular  applications  will 
be  supported),  proving  once  again  that 
moving  forward  while  maintaining  back- 
ward compatibility  is  extremely  difficult. 

OPERATING  SYSTEM/2 

OS/2  2.0  does  not  suffer  from  Windows' 
limitations;  it  is  32-bit,  protected,  multi- 
tasking, multithreaded,  and  preemptive. 
OS/2's  ability  to  run  32-bit  applications 
makes  it  potentially  much  faster  than 
Windows,  because  bigger  chunks  of  data 
can  be  moved  around  at  one  time.  The 
rub,  however,  is  that  there  are  still  almost 
no  32-bit  OS/2  2.0  applications  available. 
Since  OS/2  1_*  flopped  and  Windows  3.0 
became  such  a  smashing  success,  there 
has  been  trepidation  among  developers 
about  the  viability  of  OS/2  2.0  in  the  mar- 
ketplace. Still,  IBM  says  that  more  than 
1,000  32-bit  OS/2  2.0  applications  will  be 
available  from  third-party  vendors  by  the 
end  of  the  year.  And  in  the  meantime, 
OS/2  2.0  users  can  run  both  DOS  and 
Windows  applications  under  OS/2  in  full- 
screen and  windowed  modes. 

OS/2  2.0  is  a  fully  protected  operating 
system;  multitasked  applications  cannot 
stomp  on  each  other's  memory  space.  Us- 
ing the  virtual  addressing  capabilities  of 
the  80386  chip,  when  an  application  re- 
quests memory,  OS/2  checks  to  see 
what's  free  and  then  assigns  an  unused 
memory  address.  Thus,  Windows  appli- 
cations can  be  run  more  reliably  under 


OS/2  2.0  than  directly  under  Windows  it- 
self, which  is  unprotected.  And  because 
OS/2  2.0  is  multithreaded  and  preemp- 
tive, you  don't  have  to  wait  for  one  task 
to  complete  before  starting  another. 
OS/2's  innovative  GUI,  the  Work- 
place Shell  (WPS),  is 
object-oriented  in  de- 
sign. Each  interface 
element  is  an  object, 
and  object  properties 
such  as  color  and  set- 
tings are  accessed  in 
menu  form  by  click- 
ing on  the  object  with 
the  right  mouse  but- 
ton. There  is  no  bar 
menu  at  the  top  of  the 
screen.  Although  the 
Workplace  Shell  re- 
places the  user  interface  found  in  OS/2 
\.x,  programmers  need  not  despair;  the 
PM  API  is  still  used  to  write  OS/2  2.0  pro- 
grams (see  the  sidebar  "The  OS/2  Pro- 
gramming Experience"). 

But  OS/2  isn't  perfect,  either.  The  lack 
of  drivers  for  many  popular  peripheral 
devices  can  be  a  major  frustration.  Instal- 
lation and  setup  require  a  high  level  of 
patience  and  technical  competence. 
Worse,  OS/2's  numerous  quirks  are 
bound  to  bite  you  if  you  try  anything  the 
least  bit  unexpected. 

AND  THE  WINNER  IS... 

Although  most  pundits  are  betting  on 
Windows  because  of  its  big  edge  over 
OS/2  in  today's  market,  there  is  no  win- 
ner yet  in  the  operating  environment 
war.  Some  90  percent  of  PC  users  are  still 
using  DOS.  and  that  is  quite  a  swing  vote. 
Meanwhile.  Microsoft  and  IBM  continue 
to  work  on  bug  fixes  and  upgrades  as  they 
do  battle  in  the  marketplace,  and  a  new 
contender.  Quarterdeck's  DESQview/X, 
has  appeared. 

PC  Magazine  has  conducted  exten- 
sive performance  testing  and  Suitability 
to  Task  evaluations  of  both  operating  en- 
vironments. Does  either  provide  a  satis- 
factory epough  alternative  to  DOS  to 
warrant  the  cost  of  adoption?  Consider 
your  own  needs  and  the  experiences  of 
our  writers  before  answering  this  ques- 
tion. One  thing's  certain:  Neither  is  a  per- 
fect solution.  The  reviews  that  follow 
should  help  you  decide  which  environ- 
ment is  best  suited  to  your  requirements. 
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When  critics  get  their  hands  on 
Bravado  Multimedia  Engines, 
they're  all  thumbs. 


"Bravado  combines,  on  a  single 
full-length  board,  all  the  features 
I  can  imagine  wanting  in  a  video- 
in-a-window  product.  And  true  to 
Truevision's  style,  Bravado  does 
more  than  it  has  to." 

—BYTE  Magazine 


still  waiting  to  get  into  multi- 
media? Why  wait?  . . .  (Bravado) 
offers  a  fine  full-motion 
video/VGA  solution." 

—PC  Magazine 


The  people  who  know  multimedia's  enormous  potential  have  given  Truevision 
Bravado  good  marks.  And  that's  good  news  if  you're  still  waiting  to  see  what  multimedia 
can  do  for  you. 

With  Truevision  Bravado  and  a  PC,  you  can  add  live  video  in  a  scalable  window. 
Merge  VGA  text  and  graphics.  Incorporate  audio.  Create  presentations  and  programs  that 
multiply  your  message  with  the  power  of  multimedia— and  have  your  audience  giving  you 
the  thumbs-up. 

For  more  information  about  Truevision  and  Bravado,  CALL  1-800-344-TRUE. 


Truevision- 


When  it  comes  to  video,  it  comes  from  Truevision? 


7340  Shadeland  Station.  Indianapolis,  IN  46256 

INTERNATIONAL:  Brazil  55-192-329-956      Canada  416/940-8727      France  33-1-3-952-6253      Spain  34-1  -563-0282 
Italy  39-2-242-4551      U.K.  44-628-77-7800      Germany  49-89-61 2-0010      Other  International  617/ 229-6900 
©  1992.  Truevision.  Inc. 
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They  say  nothings  perfect. 

We  say,  they  haven't  seen  our  T3300SL. 
The  notebook  that  leaves  so  little  room  for  im- 
provement, the  editors  of  PC  Magazine  named 
it  one  of  their  Editors'  Choices  for  1992. 

From  its  bright,  easy-to-read  LCD  screen 
to  its  light-as-a-feather  weight,  the  T3300SL 
may  very  well  be  the  best-designed  386  note- 
book you  can  buy. 

And  mind  you,  by  "best-designed!"  we 
don't  just  mean  "most  features!' 

By  "best-designed','  we  mean  a  combina- 
tion of  technology  that's  been  chosen  because 
it's  even  more  impressive  in  the  real  world  than 
it  is  on  paper. 

Our  engineers  gave  this  Toshiba  a  rapid 
fire  25  MHz  386SL  microprocessor,  a  PCMCIA 
slot,  and  your  choice  of  an  80MB  or  120MB 
hard  drive,  not  to  mention  all  the  other  qualities 
that  make  a  Toshiba  a  Toshiba.  Namely,  stan- 
dard size  keys  with  full  key  travel.  Compatibility 
with  our  DeskStation  IV  And  Maxtime™  power 
management,  which  lets  you  get  the  most  out 
of  yet  another  virtuous  feature:  a  powerful 
Nickel  Hydride  battery. 

So  like  we  said,  if  you  can  build  a  better 
balanced  386  notebook,  talk  to  Engineering. 
And  if  you  can't,  talk  to  your  nearest  Toshiba 
dealer.  The  toll-free  number  is  below. 

(Surely  you  didn't  think  we'd  overlook  that, 
did  you?) 

In  Touch  With  Tomorrow. 

TOSHIBA 

1-800-457-7777 


€)  1992  Toshiba  America  Information  Systems,  Inc  The  Intel  Inade  logo  a  a  trademark  of  Intel  Corporation 

All  products  indicated  hv  trademark -vnbolsarr  track-marked  andAx  registered  by  their  respective  manufacturers 
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..<■•  Toduha i  ..■ ; 
toll-free  for  complete 
product  support 
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►   PERFORMANCE  TESTS 


Windows  vs.  OS/2 

The  best  way  to  test  an  operating  environment  is  to  put  it  through  controlled  simulations 
of  actual,  day-to-day  work,  and  this  is  what  we  attempt  to  do  in  the  present  suite 
of  tests.  Native  applications  are  matched  to  each  environment  as  closely  as  possible, 
and  nonnative  applications  are  tested  as  well. 


HOW  WE  TESTED 

To  evaluate  the  performance  of  the 
graphical  operating  environments.  PC 
Magazine  Labs  developed  a  compre- 
hensive suite  of  application-based  tests 
that  provide  relative  performance 
measurements  in  real-world  scenarios. 
While  these  tests  reflect  the  combined 
performance  of  the  operating  en- 
vironment and  the  applications 
used,  they  also  illustrate  the  per- 
formance that  a  user  would  expe- 
rience with  different  environ- 
ment options.  The  current  versions  of 
popular  applications  were  used  to 
ensure  the  most  direct  comparisons 
possible. 

We  conducted  all  tests  on  a  Compaq 
Deskpro  386/25M,  an  upgradable 
EISA  machine,  running  a  25-MHz  386 
processor  with  a  340MB  IDE  hard  disk. 
We  used  standard  VGA  resolution  and 
(except  where  otherwise  stated)  8MB 
of  system  memory.  For  the  printing 
tests,  we  used  an  HP  LaserJet  III  with 
a  PostScript  cartridge.  All  of  the  results 
presented  are  the  average  of  at  least 
three  consecutive  passes,  and  the  test 
machine  was  rebooted  before  each 
pass. 

Each  environment  was  configured 
in  accordance  with  recommendations 
from  the  vendor.  At  IBM's  request,  we 
installed  two  performance  upgrades  to 
OS/2.  The  first  was  a  kernel  upgrade, 
which  can  be  obtained  in  IBM's  forum 
on  CompuServe,  and  the  second  up- 
grade improved  the  performance  of 
Win-OS/2.  the  portion  of  OS/2  respon- 
sible for  running  Windows.  (Interest- 
ingly, the  second  upgrade  improved 
the  performance  of  both  OS/2  and 
Windows  applications.)  This  upgrade, 
although  not  available  on  CompuServe 
during  testing,  is  available  from  IBM 


technical  support  for  customers  who 
report  problems  with  Win-OS/2  per- 
formance. 

WORD  PROCESSOR  PERFORMANCE 

To  measure  the  relative  performance 
of  word  processors  native  to  each  envi- 
ronment, we  chose  the  Windows  and 
OS/2  versions  of  two  popular  word 
processors:  DeScribe  Word  Pro- 
cessor and  Microsoft  Word.  While 
the  OS/2  version  of  DeScribe  is  a 
32-bit  application  written  for  OS/2 
2.0,  the  latest  version  of  Microsoft 
Word  is  a  16-bit  application  written  for 
OS/2  1.x 

Program  Load  indicates  the  time 
each  program  takes  to  load,  measured 
from  the  moment  its  icon  is  double- 
clicked  to  the  point  when  the  user 
regains  control. 

File  Load  measures  the  time  taken 
to  load  a  400K  text  file  with  no  graphics 


or  special  formatting.  In  the  case  of 
Microsoft  Word,  the  variation  between 
Windows  and  OS/2  performance  was 
negligible. 

The  scores  for  Search  and  Replace 
represent  the  time  taken  to  replace  400 
instances  of  the  word  downturn  with 
the  word  upturn. 

The  File  Save  scores  indicate  how 
long  each  program  takes  to  save  the 
document  with  the  changes. 

The  File  Print  scores  represent  the 
time  taken  to  print  a  three-page  file 
containing  embedded  .PCX,  TIFF,  and 
.WK1  images. 

SPREADSHEET  PERFORMANCE 

To  measure  spreadsheet  performance, 
we  used  the  latest  versions  of  Microsoft 
Excel:  Version  4.0  (Windows)  and 
Version  3.0  (OS/2).  We  also  ran  each 
test  using  4MB,  8MB,  and  1 6MB  of  sys- 
tem memory.  The  importance  of  avail- 


WORD  PROCESSOR  PERFORMANCE 

Seconds 

Program 
Load 

File  Load 

Search  and 
Replace 

File  Save 

File  Print 

DeScribe  Word  Processor  (Windows) 

16.5 

19.6 

11  0 

121 

65.0 

Microsoft  Word  for  Windows 

7.7 

1.5 

4.9 

2.1 

57.4 

DeScribe  32-Bit  Word  Processor  (OS/2) 

324 

13.2 

9.9 

9.7 

79.2 

Microsoft  Word  for  OS/2 

10.9 

2.0 

5.7 

4.2 

89.9 

Lower  scores  represent  better  performance 

SPREADSHEET  PERFORMANCE 

Seconds 

Program 
Load 

File  Load 

Math 
Recalc 

Database 
Sort 

Chart 
Print 

Microsoft  Excel  4.0  (Windows)  (4MB) 

7.9 

16.2 

26.1 

5.1 

104.8 

Microsoft  Excel  4.0  (Windows)  (8MB) 

7.2 

16.4 

•25.8 

4.7 

101.2 

Microsoft  Excel  4.0  (Windows)  (16MB) 

70 

16.3 

25.6 

4.7 

102.4 

Microsoft  Excel  3.0  (OS/2)  (4MB) 

31.5 

23.4 

26.3 

8.4 

137.4 

Microsoft  Excel  3.0  (OS/2)  (8MB) 

11.2 

19.4 

26.1 

64 

900 

Microsoft  Excel  3.0  (OS/2)  (16MB) 

8.3 

18.5 

2b  i 

5.0 

88.1 

Lower  scores  represent  better  performance 
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able  memory  to  OS/2's  performance  is 
very  evident  in  the  results  of  this  series 
of  tests;  some  major  degradations  in 
speed  with  the  4MB  configuration  can 
be  seen. 

The  Program  Load  scores  indicate 
how  long  Excel  takes  to  load  up  and 
return  control  to  the  tester. 

In  the  File  Load  test,  we  load  a  600K 
spreadsheet  containing  arithmetic 
functions  and  numerous  text  fields. 

Math  Recak-  scores  represent  the 
time  for  a  large  number  of  arithmetic 
operations  and  functions  to  be  calcu- 
lated in  the  spreadsheet. 

The  results  for  Database  Sort  indi- 
cate the  time  each  program  takes  to 
sort  an  area  of  1 ,000  rows  by  16  col- 
umns with  a  double-key  sort.  The  pri- 
mary key  is  a  numeric  field  containing 
a  SUM()  function,  and  the  secondary 
key  is  an  alphabetical  sort  on  text. 

Chart  Print  measures  each  pro- 
gram's speed  in  printing  a  single  page 
containing  two  different  chart  types 
and  multiple-font  text  to  a  PostScript 
printer. 

DOS  APPLICATION  PERFORMANCE 

To  measure  how  well  a  mainstream 
DOS  business  application  would  per- 
form under  each  environment,  PC  Labs 
selected  the  best-selling  word  pro- 
cessor, WordPerfect  5.1  for  DOS,  and 
conducted  the  word  processor  tests 
(described  above)  under  the  various 


DOS  session  types  available  in 
each  environment. 

For  both  Windows  and 
OS/2,  we  ran  WordPerfect 
alternately  in  windowed  and 
full-screen  sessions.  We  also 
tested  DESQview/X  running 
WordPerfect  in  windowed, 
full-screen,  and  scaled  DOS 
sessions  (see  the  sidebar 
"Multitasking  with  DESQ- 
view/X"). For  comparison,  we 
ran  the  word  processor  test 
suite  under  Compaq  DOS  5.0, 
both  with  and  without  Smart- 
Drive  4.0  loaded. 

As  expected,  the  full- 
screen sessions  generally  per- 
formed better  than  the  respec- 
tive windowed  sessions.  The  perfor- 
mance under  Windows  was  also 
consistently  better  than  under  OS/2. 

MULTITASKING  PERFORMANCE 

Our  Multitasking  test  measures  the 
performance  of  Windows  applications 
in  a  multitasking  environment.  This 
DDE-intensive  test  measures  the  time 
required  to  complete  a  predefined 
Excel  macro  in  the  background;  the 
macro  performs  cut-and-paste  opera- 
tions, recalculations,  and  sorts  while 
three  other  applications  (Ami  Pro  2.0, 
CorelDRAW  2.0,  and  Superbase  4) 
perform  scripted  operations  simulta- 
neously. We  ran  the  Multitasking  test 


1  MULTITASKING  PERFORMANCE  1 

Seconds 

Microsoft  Windows  (4MB) 

1.065 

Microsoft  Windows  (8MB) 

938 

Microsoft  Windows  (1 6MB) 

936 

VvTn-0S/2(4MB] 

4.173 

Win-OS/2(8MB) 

1.436 

Win-OS/2(16MB) 

1,402 

Seamless  Win-OS/2  (4MB) 

7,222 

Seamless  Win-OS/2  (8MB) 

1,518 

Seamless  Win-OS/2(16MB) 

1.455 

DESQview/X(4MB) 

N/A 

DESQview/X(8MB) 

1,326 

DESQview/X(16MB) 

1.062 

N/A — Not  applicable  DESOview/X  is  unable  to  run  our  Multitasking  test  in  a  4MB 
configuration. 


DOS  APPLICATION  PERFORMANCE 


Seconds 

Program 
Load 

File  Load 

Search  and 
Replace 

File  Save 

File  Print 

Compaq  DOS 

1.5 

8.2 

18.2 

1.8 

54.3 

Compaq  DOS  with  SmartDrive  4.0 

1.3 

4.8 

17.3 

1.9 

54.2 

Full-screen  Windows 

3.2 

4.1 

168 

1,9 

58,5 

Windowed  Windows 

2.5 

5.3 

18.1 

2.1 

62.1 

Full-screen  OS/2 

5.8 

9.9 

189 

2  1 

9'  9 

Windowed  OS/2 

5.6 

10.2 

21,6 

23 

92.9 

Full-screen  DESQview/X 

3.0 

2.9 

19.3 

2.3 

94.0 

Windowed  DESQview/X 

2.5 

3.4 

196 

27 

93.2 

Scaled  DESQview/X 

2.9 

4.8 

192 

2,4 

93,7 

Lower  scores  represent  better  performance 


Lower  scores  represent  better  performance 

for  each  environment  in  configurations 
with  4MB,  8MB,  and  16MB  of  system 
memory. 

We  tested  OS/2  with  full-screen 
Win-OS/2  sessions  as  well  as  with 
"seamless"  Win-OS/2  sessions  from 
the  desktop.  In  seamless  mode,  the 
Separate  Session  option  was  enabled 
(placing  a  separate  copy  of  the  Win- 
OS/2  kernel  in  memory  for  each  ses- 
sion) to  maintain  maximum  data 
integrity. 

We  also  tested  DESQview/X,  using 
its  ability  to  launch  Standard-mode  ses- 
sions of  Windows  3.1  (already  installed 
on  the  test  machine)  from  within  its 
native  environment.  DESQview/X  is 
unable  to  run  Windows  and  the  appli- 
cations used  in  our  Multitasking  test  in 
a  4MB  configuration. 

Windows  3.1  was  the  clear  winner 
on  this  test,  exhibiting  good  perfor- 
mance in  multitasking  Windows  appli- 
cations even  in  the  4MB  configuration. 
The  performance  of  OS/2  was  better  in 
a  full-screen  Win-OS/2  session  than  in 
a  seamless  session,  and  once  again  the 
4MB  configuration  presented  OS/2 
with  a  serious  bottleneck.  Presumably 
OS/2's  performance  will  be  better  with 
native  OS/2  2.0  applications  optimized 
for  a  32-bit  flat  memory  module,  as 
they  become  available. 
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Multitasking  with  DESQyiew/X 


by  M.  David  Stone 
In  the  battle  for  the  disk  drives  and 
CPUs  of  multitasking  PC  users.  Quar- 
terdeck Office  Systems'  DESQview/X, 
Version  1 .02.  seems  in  danger  of  get- 
ting pushed  to  the  side.  Yet  this  envi- 
ronment is  worth  a  look,  if  only  because 
it  brings  something  different  to  the 
party. 

The  original  DESQview  was  a  pio- 
neer DOS  multitasker.  DESQview/X  is 
a  pioneer  in  bringing  the  X  Window 
System  along  with  distributed  process- 
ing to  DOS.  The  X  Window  System  is 
a  widely  used  graphical  windowing 
standard  in  the  multitasking  Unix 
world. 

The  environment  is  based  on  serv- 
ers and  clients.  The  X  Server  is  a  con- 
trol program  in  charge  of  the  computer 
or  workstation  screen.  X  Clients  are 
applications  that  hand  off  display  in- 
formation to  the  X  Server.  DESQview/ 
X  is  simply  an  X  Window  system  that 
sits  on  top  of  DOS. 

An  X  Window  system  can  run  mul- 
tiple windowed  programs  on  a  stand- 
alone system,  but  the  magic  of  X  Win- 
dow lies  in  distributed  processing  on  a 
network — the  ability  to  load  and  con- 
trol programs  on  another  system  and 
see  the  results  on  your  screen.  Any  X 
Client  on  the  network  can  talk  to  any 
X  Serv  er,  even  if  one  system  is  running 
DOS  and  the  other  is  running  Unix. 
That  makes  the  program  appealing  for 
companies  with  Unix  and  DOS  ma- 
chines on  the  same  network. 

Tread  carefully  when  the  talk  turns 
to  servers:  In  standard  network  termi- 
nology, when  you  load  a  program  from 
another  system's  disk  drive,  the  remote 
machine  is  the  server.  In  X  Window, 
the  machine  you're  working  at  runs  the 
X  Server  program. 

MENUS  TO  SUIT  YOUR  STYLE 

DESQview/X  is  nothing  if  not  flexible. 
The  default  menus  are  a  graphical  ver- 
sion of  the  text-based  DESQview 
menus.  The  menus  are  designed  for 


both  keyboard  and  mouse  use.  You  can 
also  redesign  the  menu  structure,  cre- 
ate additional  menu  levels,  and  move 
choices  to  different  menus.  And  in  case 
you  prefer  a  more  fully  graphical 
approach.  Quarterdeck  supplies  an 
Application  Manager — an  X  Client 
that  lets  you  create  a  completely  sepa- 
rate set  of  icon-based  menus. 

At  first  glance  the  Application 
Manager  menus  seem  very  different 
from  the  default  menus,  but  the  differ- 
ences are  purely  aesthetic.  The  Appli- 
cation Manager  is  a  separate  program 


DE SQview/X  brings  the  X  Window  System  along  with  distributed 
processing  to  DOS.  Its  multitasking  graphical  interface  is  highly 
customizable. 


thai  needs  about  650K  of  RAM.  which 
reduces  the  amount  available  for  other 
programs.  You  cannot  use  shortcut 
keys  within  the  Application  Manager. 
But  you  can  add  icons  to  the  menu  but- 
tons, and  you  can  pick  up  a  button  with 
the  mouse  to  move  it  within  the  same 
window  or  place  it  in  another  menu 
window. 

You  have  to  enter  choices  for  the 
two  menu  systems  separately — once 
for  each  system.  If  you  w  ant  to  use 
both,  or  if  you  start  w  ith  one  menu  sys- 
tem and  then  decide  to  switch,  this  is 
inconvenient.  Quarterdeck  says  that  a 
utility  for  converting  between  the  two 
menu  systems  either  will  be  included 
with  the  next  release  or  will  be  avail- 
able on  request. 


NOT  A  SPEED  DEMON 

Both  PC  Labs'  tests  and  subjective  ex- 
perience indicate  that  using  DESQ- 
view/X in  full-screen  mode  is  a  little 
slower  than  running  the  same  programs 
directly  in  DOS.  but  it's  certainly 
acceptable.  Performance  is  far  slower 
for  virtualized  windows  (scalable  DOS 
boxes)  but  still  tolerable  on  a  486/25  or 
better.  DESQview/X  also  handles 
communications  well,  allow  ing  a  back- 
ground CompuServe  session  with 
TapCIS  at  9,600  bps  and  V.42bis  data 
compression. 

Running  Windows 
under  DESQv  iew/X  slows 
things  down  considerably. 
In  a  full-screen  window. 
Windows  3. 1  runs  at  about 
the  speed  of  Windows  3.0 
running  directly  in  DOS.  In 
an  X  window  (which  you 
must  use  to  take  advantage 
of  distributed  processing). 
Windows  slows  down  to  a 
crawl,  even  on  a  486/25. 

Unlike  Windows. 
DESQview/X  will  not  let 
you  switch  between  full- 
screen and  virtualized  DOS 
windows  on  the  fly.  You're 
stuck  with  whatever  choice 
you  made  in  the  program  information 
file  (PIF).  If  you  w  ant  to  use  a  program 
both  ways,  you  have  to  create  two  PIFs 
for  that  program.  One  nifty  feature  is 
that  you  can  install  DOS  programs  to 
use  scalable  fonts  that  will  change  size 
on-screen  when  you  change  the  si/c  of 
the  window.  Unfortunately,  the  scal- 
able fonts  arc  slightly  less  readable 
than  the  standard  fonts. 

DESQview  is  notorious  for  needing 
its  PIF  settings  just  so.  The  same  is  true 
of  DESQview/X.  which  is  built  on  the 
same  multitasking  engine.  To  make  the 
process  easier,  the  program  comes  with 
settings  for  about  140  programs;  with 
patience  you  can  make  it  work  with 
most  DOS  software.  Quarterdeck  pro- 
vides free  technical  support  for  90  days 
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after  your  first  call,  and  several 
extended  support  plans  are  also  avail- 
able. 

ON  NETWORKS 

If  your  office  has  networked  DOS 
machines,  you  are  likely  to  be  inter- 
ested in  distributed  processing.  Not 
only  will  DESQview/X  give  you  the  po- 
tential for  password-protected  access 
to  programs  and  files  on  other  systems, 
it  will  let  you  easily  share  resources  and 
even  computing  power. 

If  your  office  has  netw  orked  Unix 
workstations,  you'll  probably  be  most 
impressed  by  the  extension  of  distrib- 
uted processing  to  include  both  DOS 
and  Unix  systems.  DESQview/X  also 
gives  you  the  potential  for  a  unified 
look  and  feel  across  all  of  the  DOS  and 
Unix  workstations  installed  in  your 
company. 

Because  the  window  manager  is  an 
X  Window  client,  you  can  change  the 
look  and  feel  of  an  X  Window  system 
by  running  a  different  window  man- 
ager. Ouarterdeck  licenses  Sun  Micro- 
systems' version  of  Open  Look.  Open- 
Windows  (a  $200 option),  and  the 
Open  Softw  are  Foundation's  window 
manager  OSF/Motif  ($250).  Both  are 
direct  ports  from  Unix:  the  source  code 
has  a  few  minor  changes,  but  both 
packages  are  essentially  recompiled 
versions  of  the  Unix  files. 

If  you  simply  want  a  w  indow  ing  sys- 
tem for  a  standalone  machine,  distrib- 
uted processing  is  irrelevant.  And  even 
if  you  are  concerned  w  ith  distributed 
processing,  you'll  probably  still  run 
some  programs  on  your  own  system. 
System  requirements  are  substantial:  a 
386SX  CPU  with  4MB  of  RAM  mini- 
mum and  6MB  recommended.  In 
truth,  even  a  386SX  with  6MB  will  be 
severely  underpowered  for  standalone 
work.  A  more  reasonable  minimum 
would  be  a  486SX  with  8MB  RAM. 
But  on  a  network,  distributed  process- 
ing lets  y  ou  take  advantage  of  more 
powerful  systems,  using  the  386SX  sys- 
tem essentially  as  a  terminal.  More- 
over, a  286  version  of  DESQview/X 
may  be  available  by  the  time  this  re- 
view is  published,  which  w  ill  allow  you 


to  use  a  286  system  as  a  terminal  to 
access  more  powerful  computers. 

NATIVE  X  WINDOW  PROGRAMS 

Ouarterdeck  says  that  virtually  any 
Unix  program  that  works  under  X 
Window  can  be  easily  ported  to  DOS 
so  it  will  work  under  DESQview/X.  In 
most  cases,  the  application  needs  little 
more  than  recompiling.  At  this  w  riling 
there  are  no  native  applications  avail- 
able except  for  the  applets  that  come 
bundled  with  DESQview/X.  but  Quar- 
terdeck says  that  DESQview/X  ver- 
sions of  Interleaf's  Interleaf  and  Z- 
Code's  Z-Mail  are  undergoing  beta 

If  you  have  networked 

Unix  workstations, 
you'll  be  impressed  by 

the  extension  of 
distributed  processing 
to  include  both  DOS 
and  Unix  systems. 

testing,  and  that  other  software  ven- 
dors have  expressed  interest  in  porting 
their  programs. 

You  can  get  a  taste  of  how  graphical 
programs  w  ill  look  and  feel  under 
DESQview/X  by  working  with  the 
demonstration  programs  and  applets 
that  come  with  the  package.  The  bun- 
dled applets  include  a  file  manager,  a 
clock,  a  calendar,  a  graphical  version 
of  blackjack,  and  a  DESQview/X  ver- 
sion of  Tetris. 

Applications  programmers  should 
note  that  DESQvicw7X  uses  a  superset 
of  the  DESQview  AIM  as  well  as  X  Pro- 
tocol, the  X  Window  API.  Programs 
written  to  the  DESQview  API  will 
work  in  either  version  of  DESQview: 
to  take  advantage  of  X  Window  's 
graphics  features,  however,  you'll  need 
to  write  to  X  Window. 

Like  Windows,  the  X  Window  Sys- 
tem consists  mainly  of  a  library  of  prim- 


itives for  performing  tasks  like  draw  ing 
a  box  or  changing  the  mouse  cursor.  In 
addition  to  this  base  library,  there  are 
Open  Look  and  OSF/Motif  libraries — 
not  to  be  confused  w  ith  the  w  indow 
managers  of  the  same  names — each  of 
which  provides  higher-level  building 
blocks  such  as  w  indow  borders  with  the 
appropriate  look  and  feel  for  the  corre- 
sponding window  manager.  Most  pro- 
grams are  written  to  these  higher-level 
libraries,  which,  in  turn,  call  on  the  base 
library. 

Quarterdeck  plans  to  have  pro- 
grammers' toolkits  available  by  the 
time  this  review  is  published.  These 
w  ill  include  full  documentation  for  the 
expanded  DESQview  API.  guides  for 
porting  X  Window  programs  from 
other  platforms,  and  the  appropriate 
Mi  l'  library  files — recompiled  for 
DOS — both  for  ported  programs  and 
for  writing  X  Window  programs  di- 
rectly. Quarterdeck  will  also  be  selling 
toolkits  w  ith  Open  Look  and  OSF/Mo- 
tif libraries,  also  recompiled  for  DOS. 

DESQview/X  w  ill  be  of  most  inter- 
est in  offices  with  both  DOS  and  Unix 
workstations  w  here  users  would  like  to 
take  advantage  of  distributed  process- 
ing or  have  a  standard  interface  on  all 
systems.  If  you  have  lots  of  memory 
and  a  fast  CPU.  you  may  even  find  it 
attractive  on  a  standalone  system,  par- 
ticularly if  X  Window  applications  in 
DESQview/X  become  a  reality. 

►FACT  FILE 


DESQview/X,  Version  1.02 

Quarterdeck  Office  Systems.  150  Pico 
Blvd.,  Santa  Monica,  CA  90405;  310-392- 
9851;  fax,  310-31 4-4217 


List  price:  $275  ($100  until  the  end  ot  19921. 
Requires:  386SX-based  PC  or  better.  4MB  RAM 
(6M8  recommended).  40MB  hard  disk  space,  EGA 
display  or  better.  DOS  3.x  or  later. 
In  short  DESQview/X  brings  the  X  Window  System 
to  DOS,  and  with  it.  distributed  processing,  which 
lets  a  low-end  system  borrow  power  and  programs 
from  heftier  systems  on  the  network.  For  standalone 
systems,  you'll  need  a  fast  CPU  and  plenty  of  RAM 
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Windows  3.1: 
Popular  and 
Compelling 

Windows  3.1  handily 
overcomes  its  DOS  origins 
with  a  world  of  applications. 

By  Paul  Bonner 


icrosoft  Windows 
is  no  newcomer. 
Even  if  you  dismiss 
earlier  versions 
and  consider  the 
release  of  Version  3.0  in  May  1990  as 
Windows'  debut,  this  DOS-based  operat- 
ing environment  has  been  in  productive 
use  for  nearly  two  and  a  half  years.  While 
this  year's  release  of  Windows  3.1  re- 
sulted in  dramatic  gains  in  performance 
and  reliability,  it  did  not  substantially 


The  extensibility  of  Windows  3.1's  File  Manager  allows 
products  like  Systems  Compatibility  Corp.'s  Outside 
In  to  add  new  functions  to  the  File  Manager  menu. 


change  the  environment's  core  features. 

So  unlike  OS/2  2.0,  Windows  3.1  is 
a  mature  environment.  The  niggling  in- 
compatibilities and  irritating  oversights 
that  inevitably  plague  a  new  operating 
environment  have  been  largely  eradi- 
cated in  Windows  3.1,  and  developers 
have  had  the  time  to  produce  a  huge  and 
impressive  collection  of  applications, 
utilities,  and  device  drivers  for  use  under 
Windows  3.1.  This  is  evident  not  only  in 
major  application  areas  such  as  word 
processing  and 
spreadsheet  pro- 
grams but  also  in 
critical  utilities  such 
as  tape  drive  sup- 
port, backup  pro- 
grams, system  diag- 
nostic tools,  and 
system  automation 
tools. 

Given  its  stable, 
speedy  perfor- 
mance on  moderate 
hardware  platforms 
and  the  wealth  of 
native  applications 
that  are  available 
from  scores  of  different  vendors.  Win- 
dows 3.1  is  the  obvious  choice  for  a  desk- 
top environment. 


Installing  Windows  3.1  is  remarkably 
painless.  The  automated  Express  Setup 
reduces  installation  to  a  one-step  process, 
even  providing  optimal  disk  cache  set- 
tings. The  setup  program  searches  all  lo- 
cal drives  to  identify  applications,  and  it 
offers  to  install  any  or  all  that  it  finds  as 
program  items  in  the  Program  Manager. 
It  automatically  recognizes  any  Windows 
applications,  as  well  as  the  more  than  175 
DOS  applications  for  which  it  includes 
prewritten  program  information  files 
(PIFs).  Program  Groups  created  with  a 
previous  version  of  Windows  are  pre- 
served during  the  Windows  3.1  installa- 
tion process,  as  are  all  postinstallation 
configuration  changes. 

The  Windows  3.1  Program  Manager 
accepts  drag-and-drop  messages  from  the 
File  Manager,  so  the  user  can  create  new 
program  items  at  any  time  by  highlighting 
one  or  more  executable  files  or  docu- 
ments in  the  File  Manager  and  dragging 
them  into  a  Program  Manager  program 
group.  When  a  document  is  dragged  into 
a  program  group,  the  Program  Manager 
looks  up  that  document's  extension  in  its 
Associations  list  and  creates  a  new  pro- 
gram item  that  launches  the  application 
with  which  the  document  is  associated 
and  passes  it  the  name  of  the  document 
as  a  command  line  parameter. 


216    PC  MACiAZINE 


NOVEMBER  III.  IW2 


Co 


Do  You  Dream 
In  Black  &  White 
Or  Color? 


Either  W\y,  Your  D: 


The  LeaderBook  Series: 

$2595  8omb 

486/SLC  Color 

LEASE:  S99/MONTH 

$1995 120MB 
486/SLC  Monochrome 


LEASE:  S76/MONTH 


Systems  Include: 

•  486/SLC  processor 

•  2MB  RAM  expandable  to  KSMR 

•  Internal  1.44MB,  5.5" drive 

•  Color  VGA  liquid  crystal  display  (LCD), 
640x480  resolution,  9"  diagonal* 

•  External  VGA  monitor  port 

•  Connector  tor  docking  station 

•  l  parallel  / 1  serial  ports 

•  Dual  NiCad  batteries  and  power  adapter 

•  Advanced  power  management  features 

•  Full-size  keyboard,  inverted  "T"  cursor  layout, 
1 2  Function  keys 

•  External  port  tor  keyboard 

•  Built-in  2-button  Trackball 

•  MS-DOS"  5  and  MS  Windows'"  3.1  pre-loaded 

•  8.Z"x  11.6"  x  1.8",  only  6.2  lb. 

•  Carrying  case 

•  Available  options:  FAX/modem,  automobile 
adapter,  spare  NiCad  battery,  and  docking  station. 

•  r.iper  while  VGA,  10"  liquid  crystal  display, 
MO  \  +S0  resi 'Knit in  with  M  shades  ol  t;ra\  on 
Mom  >chr<  mic  LeaderBi  >.  'k 

•  SOMB  and  120MB  drives  available  on  either  LeaderBook. 


'"4k 


The  nature  or  dreams  has  obsessed  analysts  for  years.  But  when  the  dreams  are  about  high  perfor- 
mance notebook  computers,  PC  Brand  has  reassuring  news:  whether  they're  in  color  or  Mack  ek  white, 
there's  a  486/SLC  LeaderBook'  priced  to  make  them  come  true. 

The  exciting  new  Color  LeaderBook  combines  the  impact  of  64  colors  with  the  Marino  speed  of  a 

486/SLC  processor.  When  you  look  at  the  $2595  price  tag,  you'll 
think  you're  still  dreaming.  But  the  impressive  list  of  features  will 

T/u'  LCD  lunW  JjsltLiVs  mm'  <vsr.-jn  tuuus  ieom.  I  l 

he  sure  to  wake  you  up. 

The  new  LeaderBooks  are  our  thinnest,  lightest,  most  user-friendly  notebooks  yet.  Featuring 
built-in  Trackball,  LCD  panel  that  displays  nine  system  status  icons,  and  full-travel,  83-key  keyboard 
with  inverted  "T"  cursor  control  and  1 2  function  keys. 

Hard  as  it  is  to  believe,  the  price  also  includes  dual  NiCad  batteries  that  you  can  change  while  the 
LeaderBook  is  in  use,  connector  for  docking  station,  and  pre-loaded  MS-POS  5  and  Windows  \  \ . 

•  Mii|»*r  credit  c.ird>.  check*,  money  .*Jcr>,  dirrvt  win-,  and  .ippmvcd  pirtruse  i>rdoM  .icccpted  •  ^.W-vc.ir  kV%  p.iri»  md  I  iK>i  w. in. inn  •  FrM  OOt-fUH  <>n-*ilr  vrvictr  t«i  Jokiop  and  tower  *v»lcm»  t* 
•iv.iil.thU-  to  muM  l«KJtkn>  in  the  United  Si.itev  •  IV  Pi  md  poena  the  fifihl  H  .unrnd  HHClftnilW  >nd  prion  iritHtKH  nutinv.ition  •  All  nmi-IX'  IV.ind  pt<*lm.t*  ind  *t-rv  me*  .in-  idcntthed  K  rniJc- 


The  value  of  our  monochrome  LeaderBook  486/SLC  is  equally  outstanding.  Featuring 
a  paper-white  10-inchVGA  display  with  64  shades  of  gray,  it  hoasts  all  the  features  and 
options  of  our  Color  LeaderBook,  plus  a  huge  120  MB  hard  drive,  for  just  $1995. 

Both  LeaderBooks  are  hacked  hy  the  service  and  support  which  led  PC  Computing  to 
award  PC  Brand  "a  perfect  10  in  performance,"  "a  perfect  10  in  price",  and  "the  best  ser- 
vice and  support  in  its  group"  in  its  prestigious  PCC  200  review.  That  means  a  30-day,  no- 
questions  asked  moneyback  guarantee,  one  year  100%  parts  and  labor  coverage,  unlimited 
toll-free  phone  and  FAX  technical  support,  and  on-line 
bulletin  board  and  CompuServe  support.  Plus  the  knowl- 
edgeable, friendly  salespeople  that  make  PC  Brand  an  easy, 
reassuring  shopping  experience. 


Microsoft* 

WINDOWS.. 
reawtorun 

III  MllPltHI 


200 


till  K  H»»l(l» 


PC 


BRAND 


nurk>  or  mher  KtvicC  m.irl*  o<  their  respective  c»nnp.inicv  •  Rjro  hix-J  on  Uvmonth  open-enjej  UK 
•  Oil  fur  .tJJiiimi.il  te.ixnu  option*.  •  Lrasmt:  .iv  Jilahle  to  qiulitu-J  h)Miie«e*  only. 


1-800-PC-BRAND 


OR  l -800-722-7263  FAX:  1-800-722-7392 
The  People's  Choice. 
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How's  This  For  A  Wake-up  Call? 


The  Leader  Series: 

$995  386/SX-25 

LEASE:    S38  /  MONTH 

$1295486/25 

LEASE:     550  /  MONTH 

Cache  Systems: 
$1495  386/40 

LEASE:  S57/MONTH 

$1695  486/33 

LEASE:     560  /  MONTH 

$2195  486/DX2-50 

LEASE:    578  /  MONTH 

$2495  486/DX2-66 


LEASE:    5  9  5  /  M  0  N  T  H 


If  your  dreams  turn  to  desktop  systems,  the  PC  Brand 
Leader  series  will  make  you  wake  up  smiling. 

While  our  competitors'  so-called  'value'  product  lines  cut 
costs  by  cutting  corners  in  quality  and  expandability,  PC  Brand 
Leader  systems  are  loaded  with  performance  and  convenience 
features  that  make  them  the  very  best  desk- 
top values  available.  Including  105MB  hard 
drive,  Super  VGA  color  monitor  and  high 
speed  cache  memory  on  most  models. 

You'll  find  the  attention  to  detail  that 
PC  Brand  is  famous  for  throughout  the 
Leader  series.  Most  models  feature  5  expan- 
sion slots,  4  solidly-built  drive  bays,  upgrad- 
able processor,  a  serious  200  watt  power  supply,  and  MS-DOS 
5,  Windows  3.1  and  Works'"  for  Windows  pre-loaded  to  make 
you  more  productive,  more  quickly. 

Why  PC  Brand  is  the  People's  Choice. 

Leader  systems  are  engineered  here  in  the  USA  by  a 
design-oriented  company  with  nearly  a  decade  of  experience 
in  the  PC  business.  And  behind  every  PC  Brand  computer 
system  is  an  engineering  team  of  more  than  100  people,  whose 
technological  expertise  has  resulted  in  over  a  dozen  patents 
and  numerous  design  innovations. 

So  if  you're  reading  this  ad  after  sales  hours,  set  your  alarm 
clock  early.  And  wake  up  to  the  best  deal  on  a  computer 
system  ever. 


Systems  Include:1 

4MB  RAM  expandable  to  32MB 

105MB  IDE,  16ms  drive  (40MB  on  386/SX-25) 

1.44MB,  3.5"  drive 

1.2MB,  5.25"  drive 

16-hitSVGA,  1MB 

Super  VGA  color  monitor  (1024  x  768 
resolution) 

1  parallel/2  serial  ports 
5  expansion  slots 
Upgradable  processor 
Turbo  button  and  key  lock 
200  Watt  power  supply 
1 0 1  -key  enhanced  keyboard 
Serial  mouse 

MS  Windows  3.1  and  MS-DOS  5  pre-loaded 
MS  Works  for  Windows  pre-loaded 
(except  386/SX-25) 

t  Specification!  tor  all  Leader  systems  except  586/SX-25  anj 
486/25  which  have  2MB  RAM  expandahle  to  16MB.  16-htt 
SVGA-512K,  3  expansion  slots,  non-upnradahle  processor. 


PC 

BRAND 

1-800-PC  BRAND  | 

OR  l -800-722-7263  FAX:  l -800-722-7392 

In  Mexico:  207-9847 

>.ik>  H.'urv  M  -r  T.im-fym  S.il  K>im-4pm  CentralTtme 
Or  FAX  us  anytime  at  the  number  listed  tor  our  latest  quotes. 

The  People's  Choice. 
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Windows  3.1  also  offers  a  variety  of 
network-based  setup  options.  Windows 
can  be  installed  locally  from  a  network 
server  or  run  from  the  server  with  only 
individual  configuration  files  stored  lo- 
cally. Ironically,  this  capability  is  a  bene- 
fit derived  from  Windows'  not  being  a 
true  operating  system.  Because  DOS  is 
already  running,  Windows  can  sense  the 
presence  of  network  drivers  and  make 
use  of  them.  Running  on  top  of  DOS  also 
adds  to  Windows'  repairability;  the  user 

Windows  includes  sup- 
portfor  dozens  of  video 
driversy  hundreds  of 
printers,  and  a  wide 
range  of  other  devices. 

can  work  at  the  DOS  prompt  to  solve  a 
problem  that  prevents  Windows  from 
loading,  while  in  OS/2  a  load  failure  can 
entirely  disable  the  PC. 

Adding  to  Windows'  ease  of  setup  is 
the  enormous  number  of  device  drivers 
with  which  it  ships.  Windows  includes 
support  for  dozens  of  video  drivers,  hun- 
dreds of  printers,  and  a  wide  range  of 
mice,  sound  boards,  and  other  devices. 
This  strong  driver  support  is  critical, 
since  configuration  difficulties  can  arise 
when  using  Windows  with  unsupported 
hardware.  Fortunately,  Windows'  popu- 
larity has  convinced  most  hardware  ven- 
dors to  update  their  device  drivers,  so 
even  if  a  driver  for  a  particular  hardware 
device  is  not  included  on  the  Windows 
installation  disks,  chances  are  very  good 
that  one  is  available  from  the  hardware 
manufacturer. 


SUITABILITY  TO  TASK 


Microsoft  Windows, 
Version  3.1 

POOR     FAIR     GOOD  EXCELLENT 


Connectivity 
and  multitasking 

•  • 

o 

o 

Mainstream 
business  applications 

•  • 

• 

• 

Ease  of  use 

•  • 

• 

• 

Mission-critical 
applications 

•  • 

o 

o 

Graphical  applications 

•  • 

• 

• 

►summary    of  fe 

A  T  U  R  E  S 

Graphical  Operating  Environments 

Products  listed  in  alphabetical  order 

DP  EDITORS' 
CHOICE 

■  =  YES    D  =  N0 

Microsoft  Windows, 
Version  3.1 

OS/2.  Version  2.0 

Price  (single  user) 

$149.95 

$195.00 

Cost  of  upgrade 

$79.00 

From  DOS.  $99.00; 
from  Windows,  $79.00; 
from  OS/21. /.free 

Hardware  Raquirements 

Processor: 

Minimum 

80286 

80386SX/16 

Recommended 

80386 

80386 

Hard  disk  space: 

Minimum 

6.5MB 

15MB 

Full  installation 

10MB 

31MB 

Memory: 

Minimum 

1MB 

4MB 

Recommended 

4MB 

6MB 

Maximum  that  can  be  managed 

256MB 

4GB 

System  Architecture 

User  interface: 

Drag-and-drop  support 

■ 

Filp  mananpmpnt 

1   IIC   1  1  .  _J  '  1  L.  M  kJ  .     1  c .  . 

Printing 

■ 

Retains  status  of  active  applications  on  exit 

□ 

Processing  capabilities: 

Protected-mode  memory  management 

□ 

Task  switching 

■ 

Multitasking: 

Preemptive  multitasking: 

DOS  applications 

■ 

Windows  applications 

□ 

OS/2  applications 

N/A 

Time-slice  adjustment: 

Manual 

■ 

Dynamic 

□ 

Multithreading  support 

□ 

Internal  32-bit  code: 

Disk  access 

■ 

□ 

Drivers 

□ 

■ 

(Presentation 
Manager  only) 

Graphics  engine 

□ 

□ 

I/O 

□ 

□ 

Kernel 

■ 

■ 

Memory  management 

■ 

■ 

User  interface 

□ 

■ 

Communications: 

Maximum  asynchronous  transfer  rate  claimed 

57.6  Kbps 

DOS  or  Windows: 
9.6  Kbps;0S/2: 57.6  Kbps 

Maximum  asynchronous  transfer  rate  claimed  for  a 
background  session 

57.6  Kbps 

DOS  or  Windows: 
9.6  Kbps;  OS/2: 57.6  Kbps 

N/A— Not  applicable:  Microsoft  Windows  is  not  designed  to  support  OS/2  applications 

CONTINUES 
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Difficulties  can  arise  through  user  er- 
ror. As  PC  Magazine  Labs'  Suitability  to 
Task  evaluations  demonstrated,  Win- 
dows is  unable  to  recognize  when  the 
user  has  misidentified  a  printer,  or  to  re- 
spond correctly  when  the  user  attempts 
to  access  a  nonexistent  network  drive. 
These  are  not  trivial  errors,  but  they 
should  not  obscure  the  highly  reliable  re- 
sults that  Windows  3.1  delivers  when  run 
on  correctly  configured  systems. 

THE  WINDOWS  DESKTOP 

The  part  of  Windows  that  produces  the 
familiar  Windows  desktop  is  the  Program 
Manager,  which  uses  easily  understood 
icons  for  launching  programs.  Its  greatest 
virtue  is  also  its  greatest  weakness:  The 

If  you  don't  like  the  way 
the  Program  Manager 

is  designed  you  can 
replace  it  with  a  third- 
party  alternative. 

Program  Manager's  icons  supply  a  virtual 
view  of  applications  and  documents  that 
fails  to  reflect  changes  in  the  actual  files 
they  represent.  An  application's  icon 
does  not  automatically  disappear  when 
the  application  is  deleted,  and  icons  do 
not  automatically  appear  when  applica- 
tions are  added  to  your  environment  (al- 
though the  vast  majority  of  Windows  ap- 
plications will  create  Program  Manager 
icons  for  you  during  their  installation 
process). 

Windows  has  been  around  long 
enough  that  if  you  don't  like  the  way  the 
Program  Manager  is  designed  you  can  re- 
place it  with  a  third-party  alternative. 
Among  the  more  popular  Program  Man- 
ager replacements.  The  Norton  Desktop 
for  Windows  adds  the  ability  to  create 
custom  menus  of  applications  and  drag 
icons  onto  the  desktop,  while  hDC  Power 
Launcher  provides  floating  icon  bars,  a 
command  line  utility,  and  a  scripting 
facility. 

Windows  manages  files  via  a  separate 
application  called  the  File  Manager.  The 
File  Manager  takes  a  traditional,  tree- 
oriented  view  of  program  launching  and 
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►  SUMMARY      OF  FEATURES 


Products  listed  in  alphabetical  order 

DP  EDITORS' 
CHOICE 

■  =  YES     D  =  N0 

Microsoft  Windows, 
Version  3.1 

OS/2,  Version  2.0 

Applications  Support 

DOS: 

Full-screen 

■ 

■ 

Windowed 

■ 

■ 

Maximum  number  of  multiple  sessions 

Depends  on  RAM 

240 

Multitasks  sessions 

■ 

■ 

Automatically  installs  PIFs  in  popular  DOS  applications 

■ 

■ 

Configures  RAM  for  DOS  session 

■ 

■ 

Mouse  support 

■ 

■ 

User  can  change  font  in  DOS 

■ 

■ 

Closes  down  hung  DOS  session  without  a  reboot 

■ 

■ 

Memory  management: 

Maximum  conventional  RAM  available 

613K 

730K 

Maximum  expanded  RAM  available 

16MB 

32MB 

Maximum  extended  RAM  available 

16MB 

16MB 

Maximum  virtual  memory  available 

256MB 

512MB 

Supports  DPMI-compliant  DOS  applications 

■ 

■ 

Supports  VCPI-compliant  DOS  applications 

■ 

□ 

Device  drivers: 

User  can  set  device  drivers  differently  for 
each  application 

□ 

■ 

DOS  device  drivers  can  be  installed  during  a 

UUO  ocoolUI  1 

■ 

■ 

Reboot  not  required  to  activate  new  drivers  in  a 
DOS  session 

□ 

Microsoft  Windows: 

Windows  3  0  support 

■ 

■ 

Windows  3.1  support 

■ 

□ 

Real-mode  support 

□ 

■ 

Standard-mode  support 

■ 

■ 

386  Enhanced-mode  support 

■ 

□ 

Full-screen  applications 

■ 

■ 

Windowed  applications 

■ 

■ 

Full-screen  desktop 

■ 

■ 

Windowed  desktop 

□ 

■ 

OS/2: 

□ 

■ 

OS/2Usupport 

□ 

■ 

OS/2  2.0  support 

□ 

■ 

Full-screen 

N/A 

■ 

Windowed 

N/A 

■ 

Number  of  applets  included 

17 

22 

Interapplication  communication: 

Copy  or  paste: 

Between  DOS  applications 

■ 

■ 

Between  Windows  applications 

■ 

■ 

Between  OS/2  applications 

N/A 

■ 

Dynamic  Data  Exchange: 

Between  Windows  applications 

■ 

■ 

Between  OS/2  applications 

N/A 

■ 

N/A — Not  applicable  Microsoft  Windows  is  not  designed  to  support  OS/2  applications 

CONTINUES 

Now,  for  just  $7.95  a  month,  and  a  one-time 
membership  fee,  you  get  all  the  basics  as  often  as 
you  like:  news,  sports,  weather,  shopping,  a  com- 
plete encyclopedia,  and  much  more,  plus  up  to  60 
E-mail  messages  a  month.  And,  there  are  lots  of 
other  valuable  services  available  on  a  nominal  pay- 
as-you-use  basis. 

Whether  you're  a  beginner  or  an  expert,  to 
choose  the  right  interactive  service,  just  use  your 
brain.  Pick  CompuServe. 

For  more  information  or  to  order,  see  your 
computer  dealer  or  call  1  800  848-8199.  Outside 
the  United  States,  call  614  457-0802. 

CompuServe* 

The  information  service  you  won't  outgrow. 
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It  works  for  beginners 
as  well  as  experts. 

And  no  matter  how  hard  you  try,  you  can't 
exhaust  its  potential. 

In  many  ways,  it's  a  lot  like  CompuServe. 

For  the  beginner  at  interactive  computer  ser- 
vices, we've  got  news,  travel  information,  stock 
quotes,  entertainment  and  games,  a  complete 
encyclopedia,  free  time  to  sharpen  your  online 
skills,  and  more. 

For  the  experienced  user,  we  feature  hardware 
and  software  support,  special-interest  forums,  free 
software,  a  wealth  of  online  computer  expertise,  and 
sophisticated  research  tools.  In  fact,  no  computer 
service  offers  the  choices  that  CompuServe  does. 
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file  and  disk  management  chores.  It  pro- 
vides good  performance  on  basic  disk 
and  file  management  tasks,  but  it  lacks 
extended  facilities  such  as  file  viewers, 
customizable  menus,  or  an  undelete  facil- 
ity. Fortunately,  the  File  Manager  was 
designed  to  be  extensible,  and  already 
several  third-party  developers  have 
shipped  utilities  that  add  new  functions 

Some  of  the  applets 
shipped  with  Windows 
3.1  range  from  amusing 
to  annoying  in  their 
limitations. 

to  its  menu  choices,  including  Systems 
Compatibility  Corp.'s  Outside  In  (a  file 
viewer),  METZ  Software's  METZ  Task 
Manager  (with  its  user-customizable 
application  launch  menu),  and  Wilson 
WindowWare's  File  Commander  (which 
offers  user-customizable  menus  sup- 
ported by  a  rich  system  automation  lan- 
guage). 

The  remaining  applets  or  accessories 
shipped  with  Windows  3.1  range  from 
amusing  to  annoying  in  their  limitations, 
but  few  are  of  real  productive  value.  The 
Notepad  is  useful  for  reading  or  compos- 


►FACT  FILE 


Microsoft  Windows, 
Version  3.1 

Microsoft  Corp.,  One  Microsoft  Way, 
Redmond.  WA  98052;  206-882-8080;  fax, 
206-936-7329 


List  price:  $149.95;  upgrade  from  earlier  version. 
$79.00 

Requires:  286-based  PC  or  better.  1MB  RAM  (2MB 
recommended).  10MB  hard  disk  space.  EGA  display  or 
better.  DOS  3.0  or  later. 

In  short  Microsoft  Windows  3.1.  the  current  market 
leader  among  graphical  operating  environments,  deliv- 
ers good  performance  with  both  DOS  and  Windows 
applications,  plus  compatibility  with  a  broad  range  of 
hardware  devices  and.  thanks  to  strong  third-party  sup- 
port, an  impressive  spread  of  major  applications,  utili- 
ties, and  development  tools 
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►  SUMMARY      OF  FEATURES 


Products  listed  in  alphabetical  order 


■  =  YES     D  =  N0 

DP  EDITORS 
*  ,T  C     H    0    1    C  1 

Microsoft  Windows, 
Version  3.1 

OS/2.  Version  2.0 

Applications  Support  (continued) 

Object  Linking  and  Embedding: 

Between  Windows  applications 

■ 

■ 

Between  OS/2  applications 

N/A 

□ 

Printing  queued  from: 

Windows  applications 

■ 

■ 

DOS  sessions 

□ 

■ 

OS/2  sessions 

N/A 

■ 

Fonts: 

Scalable  outline  font  manager  supported: 

Adobe  Type  Manager 

■ 

■ 

TrueType 

■ 

□ 

Number  of  outline  fonts  included  in  package 

14 

13 

Number  of  graphical  fonts 

14 

5 

Number  of  text-based  fonts 

10 

10 

Software  Development 

32-bit  API 

□ 

■ 

Development  tools  available 

■ 

■ 

Applications  can  share  code 

■ 

■ 

Built-in  debugging  support 

■ 

■ 

Interprocess  communication: 

Message  passing 

■ 

■ 

Pipes 

□ 

■ 

Queues 

□ 

■ 

Semiphores 

□ 

■ 

Hardware  Support 

Display  adapters  supported: 

Hercules 

■ 

■ 

(as  secondary  monitor) 

CGA 

□ 

□ 

EGA 

■ 

VGA 

■ 

SuperVGA 

■ 

(for  full-screen  DOS) 

XGA 

■ 

8514 

■ 

Peripheral  support: 

Number  of  printers  supported  in  package 

266 

205 

Number  of  video  boards  supported  in  package 

43 

6 

Number  of  mice  supported  in  package 

5  major  mice  and  all 
MS-compatible  models 

6 

Drivers  available: 

Bernoulli  Boxes 

CD-ROM 

Optical  storage 

PC  speakers 

Plotters 

Scanners 

SCSI  controllers 

N/A — Not  applicable  Microsoft  Windows  is  not  designed  to  support  OS/2  applications 


CONTINUES 


224    PC  MAGAZINE  NOVEMBER  10. 1992 


SAVE  50%  ON  ALDUS®  PUBLISHING 
SHOWCASE  FOR  WINDOWS. 
OFFER  ENDS  DECEMBER  31ST. 

Aldus  presents  a  great  package  deal 
on  three  of  the  best-selling  desktop 
publishing  programs  from  the  leader  in 
graphic  software  for  Windows: 

Aldus  PageMaker?  the  international  standard  in 
page  layout  and  design,  and  world's  best-seller. 

Aldus  FreeHand?  the  most  comprehensive 
design  and  illustration  package  available 
combotble      for  Microsoft  Windows. 

Aldus  PhotoStyler7  the  first  professional-level  color 
image-processing  application  that  runs  under  Windows. 
Because  they're  from  Aldus,  all  three  products 


complement  one  another.  And, 
together,  they  offer  everything  you 
need  to  produce  professional-looking 
documents.  The  package  includes  500 
pieces  of  clip  art,  35  predesigned  page 
templates,  customized  color  palettes,  Adobe 
Type  Manager  with  four  complete  font  families,  and  the 
industry's  best  documentation  and  technical  support. 

The  complete  Publishing  Showcase  is  available  right 
now  for  a  suggested  retail  price  of  $995 — over  50%  off 
the  regular  price  for  all  three  applications.  But  hurry. 
This  offer  ends  December  31, 1992.  So  visit  your  nearest 
software  dealer  to  buy  yours  today,  and  save  a  bundle 
on  our  publishing  package. 


T  H 


Art    Of  Power 


F    U  L 


I   D  E 


A  S 


This  special  oiler  is  ntatomWIKtmufr  12/31*  m  Vie  US  and  Canada  only  and  may  nol  be  combmed  with  any  other  Aldus  offer  Doiar  values  are  in  u  S  currency  For  questions  about  ta  Oder,  can  1-80M8W1K  This  arj  was  produced  using  Aldus 
PageMaker  Aiaa,  Itw  AJdus  togo.  Alous  FreeHart.  and  Pac^Malw 

witch  may  be  registered  in  certam  ainadctona  Microsoft  is  a  registered  trademark  and  Windows  is  a  trademark  of  Microsoft  Corporation.  C1992  Aldus  Corporation.  Al  rights  reserved. 
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Le  When  ADesktop  Was 
red  Place  rMbur  Stuff 


Everything  was  easy,  remem- 
ber? And  now  you  have  a 
modern  PC  running  Microsoft 
Windows*  and  there's  stuff  all 
over  the  place.  It's  confusing 
even  for  computer  wizards. 
Why  can't  a  computer  desktop 
be  as  simple  and  practical  as  a 
real  one? 

Well,  it  can  be.  But  only 
with  NewWave,"  the  easy 
desktop  manager  for  Windows. 

NewWave  keeps  all  your 
important  stuff  together  on 
your  desktop  or  in  a  file  drawer. 
Organized  in  neat,  color  coded 
folders  with  names  up  to  32 
characters  long. 

Names  like  Weekly  Status 
Meeting  Report  that  tell  you 
your  spreadsheet,  presentation, 
word  processing— all  the  files 
for  your  weekly  report  are  in- 
side. With  32  character  names 
of  their  own,  so  they're  easy  to 
find  and  understand,  too. 

You  can  click  on  any  file 
and  launch  it  without  search- 
ing for  the  application  that 


created  it.  Or  select  a  bunch 
of  files,  drag  and  drop  them  to 
the  printer  icon,  and  print 
them  all  automatically  while 
you  work  on  something  else. 

There's  even  a  handful 
of  really  helpful  icons  like  a 
waste  basket  that's  a  fast,  safe 
way  to  delete  files.  And  Agent 
macros  that  automate  mouse 
clicks  and  keystrokes  in 
Windows,  DOS,  or  both. 

That's  why  NewWave  is 
the  easiest  way  to  organize 
your  work.  It  keeps  all  your 
stuff  in  one  place.  Makes  it 
easy  to  find,  and  easy  to  use. 
And  even  cleans  up  after  you. 
Kind  of  reminds  you  of  the 
good  old  days.  Now  doesn't  it. 

Get  Organized  Today! 
See  Your  Dealer  Or  Call 
1-800-554-1305  Ext.  400P. 


The  Easy  Desktop  Manager  for  Windows" 


W-V  HEWLETT    C  1992  Hewlett-Packanl.  ftx  lrHiutrie«408.720.3560 .  NewWave. Thr  Easy  Desktop  Manager 
Iwl  pAfKARn    '"r  Windows,  and  The  Easiest  Way  To  <  irganize  Your  Work  are  trademarks  ol  Hewlett  Packard 
Company.  Microsoft  Windows  is  a  registered  trademark  of  Microsoft  Corp. 
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ing  short  ASCII  files,  and  Write  is  a 
serviceable  entry-level  word  processor, 
but  Paintbrush  is  abominably  slow,  and 
the  Terminal  needs  a  few  more  emula- 
tions and  file-transfer  protocols  to  be  of 
any  real  use. 

Windows  3.1  includes  multimedia  ex- 
tensions that  support  digitized  audio,  and 
it  extends  support  to  them  through  sev- 
eral accessories,  including  the  Sound  Re- 
corder, Media  Player,  and  Control  Panel. 
These  can  be  used  to  record  and  play 
back  digitized  sound,  to  link  sounds  to 
system  events  such  as  Windows  startup 
or  critical  error  messages,  and  to  control 
multimedia  devices  such  as  MIDI  se- 
quencers. 

IBM's  Windows 
compatibility  may  not 
smooth  the  migration 
path  to  OS/2  but  pave 

the  way  for  NT. 

None  of  the  Windows  accessories 
match  the  functionality  of  OS/2's  chart- 
ing tool  or  spreadsheet  applet,  but  then 
they  don't  need  to.  Plenty  of  full-blown 
applications  are  available  for  Windows, 
so  there  is  less  need  for  lightweight 
applets  that  will  only  frustrate  serious 
users. 

AVAILABLE  APPLICATIONS 

In  contrast  to  OS/2,  where  it  is  a  struggle 
to  point  to  even  one  representative  appli- 
cation in  each  major  software  category, 
Windows  has  a  broad  and  rich  range  of 
programs  available.  Not  only  do  Win- 
dows programs  exist,  in  many  cases  they 
are  the  best  implementations  within  a 
category. 

IBM  is  quick  to  point  out  that  OS/2 
shares  Windows'  wealth  by  virtue  of  its 
ability  to  run  Windows  applications.  Yet 
the  better  the  job  OS/2  does  in  running 
Windows  applications,  the  less  incentive 
developers  have  to  support  the  OS/2 
API.  IBM  may  find  that  Windows  com- 
patibility does  not  smooth  the  migration 
path  to  OS/2  but  paves  the  way  for  NT. 

Windows'  maturity  also  gives  users  a 
rich  hoard  of  third-party  utilities  to 
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►  SUMMARY      OF  FEATURES 


Products  listed  in  alphabetical  order 

DP  EDITORS 
?  CHOICE 

■  =  YES    D  =  N0 

Microsoft  Windows, 
Version  3.1 

OS/2,  Version  2.0 

Hardware  Support  (continued) 

Sound  cards 

■ 

24-bit  color  video  boards 

□ 

Pointing  devices  supported: 

Graphics  tablet 

Joystick 

Light  pen 

Mouse 

Mouse  pen 

Touch  screen 

Trackball 

Number  of  PC  systems  certified 

1,394 

More  than  270 

Connectivity 

Network  operating  system  support  available 

DECnet 

□ 

LAN  Server 

■ 

LANstep 

Info  not  available 

LANtastic 

■ 

(8-bit  DOS/Windows  mode) 

Microsoft  LAN  Manager 

■ 

MS-Net 

■ 

(DOS/Windows  mode) 

NetWare 

■ 

Pathworks 

□ 

PC-NFS 

Info  not  available 

10NET 

Info  not  available 

3+0pen  LAN  Manager 

■ 

(DOS/Windows  mode) 

3+Share 

■ 

I  DOS/Windows  mode) 

TOPS 

Info  not  available 

VINES 

□ 

Network  protocols  supported: 

NetBIOS 

(via  API) 

■ 

SPX/IPX 

■ 

TCP/IP 

■ 

Other 

IEEE  802.2. 802.3. 802.5 

IEEE  802.2. 802.3. 802.5 

Product  Support 

Help  and  documentation: 

Manuals  supplied  on-disk 

■ 

■ 

Number  of  printed  manuals  included 

2 

4 

On-line  help  using  hypertext 

■ 

■ 

Money-back  return  policy 

■ 

■ 

Technical  support 

Cost 

Free 

60  days  free,  then 
$129/year 

Hours  (eastern  time) 

1 2:00-9:00  P.M.  M-F 

9:00-5:00  M-F 

800  number 

None 

800-772-2227 

Bulletin  board 

CIS 

CIS,  OS/2  BBS 
(404-835-6600) 

ENDS 


Cor 


When  you're  ready 

to  invest  in 
more  screen  real  estate, 
we  have  a  whole 
neighborhood  to  show  you. 


Are  your  monitor  needs  a  little  too  panoramic  for  your  current 
screen  size?  When  it's  time  to  upgrade  to  17"  monitors  for  CAD. 
DTP,  Windows  or  GUI  applications,  choose  the  Toshiba 
OmniSync'"  monitor  that  precisely  matches  your  needs.  Because 
OmniSync  monitors  are  truly  multiple-frequency  displays,  they're 
compatible  with  the  graphics  standards  of  today.  And  of  tomorrow. 


Model  Number      Dot  Pitch  Resolution 


Applications 


OmniSync  CS  0.26 
OmniSync  CM  0.31 


OmniSync  CU 


0.31 


AutoCAD  image  courtesy  of  Autodesk.  Inc 


VGA  through 
1280  x  1024 

VGA  through 
1280  x 1024 


VGA  through 
1024  x  768 


CAD/CAM 

Desktop 

Publishing/ 

Multimedia 

Windows/ 

Business 

Productivity 


Every  monitor  in  the  OmniSync  family  —  including  our  new 
21"  monitor  —  features  Toshiba's  own  Flat  Square  CRT  technology 
for  a  full  screen  display  with  reduced  glare  and  reduced  image 
distortion. 

We've  used  Dynamic  Astigmatism  Control  (DAC)  for  the  best 
screen  comer  focus  available,  and  dual  parabolic  voltage  circuitry 
(PbVC)  to  minimize  beam  dispersion  and  enhance  overall  focus.  A 
user  pincushion  control  prevents  image  bending  at  the  screen  edges. 

MiniDB-15  or  BNC  connectors  are  switch-selectable.  And  nine 
preset  and  nine  user-defined  image  mode  settings  correctly  size 
and  position  images  —  with  any  graphics  card.  All  frequently  used 
controls  are  on  the  front  panel  for  ease  of  use. 

All  Toshiba  OmniSync  monitors  are  designed  for  low  electric  field 
and  low  magnetic  field  radiation  emission  levels.  Unique,  modular 
glass-epoxy  circuit  boards  provide  easy  serviceability  and  long  life. 

Call  (800)  253-5429,  ext.  321,  to  find  out  how  you  can  get  more 
room.  With  a  view. 


In  Touch  with  Tomorrow 

TOSHIBA 

TOSHIBA  AMERICA  CP.,  INC.  •  Computer  Display  Group 

1010  Johnson  Drive,  Buffalo  Grove,  Illinois  60089-6900 
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The  Windows  Programming  Experience 


by  Charles  Petzold  and 
Richard  Hale  Shaw 
Some  developers  think  of  Microsoft 
Windows  programming  as  an  exciting 
adventure:  others  consider  it  a  night- 
mare. In  truth,  it's  a  little  of  both. 

If  you'll  take  the  time  to  learn  its  ins 
and  outs,  programming  for  Windows 
makes  possible  attractive,  inleraclix  e 
programs  with  a  consistent  user  inter- 
face, device-independent  graphics,  and 
rudimentary  interprocess  communica- 
tion and  data  sharing. 

Most  professional  Windows  devel- 
opers use  an  industrial-strength  C  com- 
piler (such  as  Microsoft  C/C++,  Ver- 
sion 7.0.  or  Borland  C++,  Version  3.1). 
although  many  smaller  companies  also 
offer  C  compilers  suitable  for  Windows 
development  (see  our  July  1992  stories 
on  C/C++ compilers).  In  addition. 
Microsoft  and  Borland  hav  e  created 
entry-level  versions  of  their  C  develop- 
ment environments  (Microsoft  Quick 
C  and  Borland's  Turbo  C++)  for  Win- 
dows. Pascal  fans  can  turn  to  Borland's 
Turbo  Pascal  for  Windows.  All  of  these 
packages  include  the  additional  files 
and  tools  (such  as  header  files  and 
resource-editing  utilities )  necessary  for 
Windows  programming. 

With  the  extensions  to  Windows  for 
multimedia  and  pen  computing.  Win- 
dows programmers  now  have  access  to 
over  1  ,(K)()  function  calls  with  descrip- 
tive names  such  as  CreateWindow  and 
Ellipse.  These  function  calls  are  located 
in  the  DLLs  (dynamic  link  libraries) 
that  make  up  Windows.  DLLs  are 
libraries  of  procedures  that  are  linked 
with  programs  at  runtime  and  can  be 
accessed  by  several  programs  at  once. 

Although  dealing  with  these  thou- 
sand function  calls  can  be  daunting, 
that's  not  usually  the  biggest  obstacle 
to  novice  Windows  programmers.  Win- 
dows turns  traditional  structured  pro- 
gramming inside  out  by  being  based  on 
an  "event-driven"  (or  "message- 
driven")  architecture.  In  a  traditional 
program,  the  program  calls  the  operat- 
ing system  when  it  needs  a  task  carried 
out.  In  an  event-driven  program,  the 


operating  system  calls  the  program  to 
inform  it  of  important  events. 

Many  of  these  events  originate  from 
user  input  through  the  keyboard  or 
mouse.  But  Windows  is  structured  so 
that  programs  can  handle  higher-level 
events  that  result  from  user  input,  such 
.is  selecting  a  menu  command. 

Architecturally.  Microsoft  Win- 
dows is  based  on  objects  called  win- 
dows —  generally 
rectangular  areas 
on  the  screen  that 
receive  user  input 
and  display  graph- 
ical output.  A  pro- 
gram usually  has  a 
main  window:  dia- 
log boxes  are  sepa- 
rate windows,  and 
all  the  controls  in 
dialog  boxes  (but- 
tons, list  boxes,  scroll  bars)  are  also 
windows. 

Each  window  is  associated  with  a 
window  procedure.  This  is  a  function 
that  may  be  located  in  a  Windows  pro- 
gram or  a  Windows  DLL.  The  window 
procedure  is  called  from  Windows  to 
not i I \  it  ol  events  that  effect  the  win- 
dow. These  events  take  the  form  of 
messages.  A  window  procedure  can  do 
something  with  a  message  or  pass  it 
back  to  Windows  for  default  process- 
ing. For  a  main  application  window,  for 
example,  default  processing  within 
Windows  handles  all  the  logic  that  is 
associated  with  menu  display  and  selec- 
tion. User-input  messages  are  trans- 
lated into  menu-command  messages  so 
that  the  window  procedure  will  be  able 
to  handle  higher-level  messages  in- 
stead. 

This  architecture  allows  specific 
functionality  to  be  encapsulated  into 
different  types  of  windows.  Every 
window  is  created  based  on  a  window 
class  associated  with  a  unique  window 
procedure.  Thus,  a  single  window  pro- 
cedure inside  Windows  handles  all 
buttons  that  appear  in  Windows  pro- 
grams. 

Windows  programs  use  the  GDI 


Windows  turns  traditional 
structured  programming 
inside  out  by  being  based 
on  an  "event-driven  " 
architecture. 


(Graphics  Device  Interface)  for  dis- 
playing text  and  graphics  on  the  video 
display  and  printer.  GDI  supports  both 
vector  graphics  and  raster  graphics. 
The  same  GDI  function  calls  are  used 
for  both  the  video  display  and  printers. 

Over  the  past  year,  both  Microsoft 
and  Borland  (as  well  as  some  other  ven- 
dors) have  released  C++  tools  for  Win- 
dows programming.  Microsoft's  MFC 
(Microsoft 
Foundation 
Classes)  and 
Borland's  OWL 
(ObjectWin- 
dows Library) 
are  application 
frameworks  for 
Windows — 
prewritten  code 
for  common 
Windows  pro- 
gramming tasks — that  free  the  devel- 
oper to  focus  more  on  the  application 
logic.  MFC  and  OWL  differ  in  their 
layers  of  abstraction:  MFC  is  largely  a 
thin  wrapping  of  the  Windows  API 
(application  programming  interlace) 
with  nearly  f>()  object  classes,  while 
OWL  offers  fewei  classes  hut  more 
effectively  hides  the  API  from  devel- 
opers. 

Aspiring  Windows  programmers 
also  now  have  available  visual  pro- 
gramming tools  that  provide  a  way  to 
construct  Windows  applications  with- 
out learning  the  Windows  API  (see  our 
June  If).  1492.  story  "The  Visual  Devel- 
opment Environment:  More  than  Just 
a  Pretty  Face? ").  Borland's  visual  tool 
is  ObjectVision:  Microsoft  offers 
Microsoft  Visual  BASIC.  There  are 
third-party  products  as  well,  such  as 
Blue  Sky  Software's  WindowsMaker. 
Case  Works'  Case:W.  and  ProtoView 
Development's  ProloGen.  With  these, 
you  can  create  your  application's  inter- 
face with  little  more  than  a  click  of  the 
mouse  button. 

Just  as  Windows  has  made  it  easier 
for  users  to  work  with  applications,  new 
tools  have  made  it  easier  for  program- 
mers to  create  the  applications.  □ 
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Graphical  Environments 

choose  from.  There  are  command  line 
launchers,  and  those  who  seek  system 
automation  tools  in  Windows  have  doz- 
ens of  alternatives  from  which  to 
choose — everything  from  the  Rexx-like 
WinBatch  (from  Wilson  WindowWare) 
to  the  graphical  hDC  Power  Launcher 
(from  hDC  Computer  Corp.). 

The  paucity  of  OS/2  2.0  applications 
prevents  any  real  comparison  of  the  per- 
formance of  native-mode  major  applica- 
tions. Even  when  Windows  and  OS/2 
ports  of  an  application  were  available, 
they  weren't  always  the  same  version 
number.  Our  test  results  suggest,  how- 
ever, that  Windows  3.1  will  deliver  supe- 
rior performance  on  systems  with  less 
than  12MB  of  RAM. 

On  the  basis  of  PC  Labs'  performance 
tests  it  appears  that,  at  least  in  terms  of 
throughput,  Windows  3.1  is  both  a  better 
Windows  and  a  better  DOS  than  OS/2 
2.0.  Windows'  performance  edge  might 
seem  surprising  given  OS/2's  supposed 
advantage  as  a  32-bit  operating  system. 
But  the  differences  are  less  clear-cut  than 
they  may  seem  at  first,  since  much  of 
OS/2  2.0  consists  of  16-bit  code,  while 
Windows  3. 1  makes  use  of  generous  help- 
ings of  32-bit  code  and,  in  386  Enhanced 
mode,  can  execute  32-bit  applications. 

THE  CASE  FOR  WINDOWS 

Windows'  overwhelming  software  supe- 
riority will  wane  in  time,  of  course,  as 
additional  OS/2  applications  become 
available,  but  it  is  unrealistic  to  expect 
that  the  trend  will  be  reversed  anytime 
in  the  near  future.  Thanks  to  strong  third- 
party  support,  Windows  boasts  an  im- 
pressive spread  of  major  applications, 
utilities,  and  development  tools.  Its  cur- 
rent market  dominance  increases  the 
likelihood  that  developers  will  continue 
to  code  for  it. 

In  addition  to  being  fast  and  reliable 
in  running  applications.  Windows  has  the 
advantage  of  being  compatible  with  a 
broad  range  of  hardware  devices.  Its 
major  weakness — its  reliance  on  DOS- 
based  file  and  network  services — will  be 
overcome  in  the  near  future  with  the  re- 
lease of  Windows  NT  (see  the  sidebar 
"Windows  NT  and  Beyond").  The 
strengths  of  Microsoft  Windows  3.1  com- 
bine to  make  it  an  exceptionally  solid 
choice  for  a  general-purpose  desktop  en- 
vironment. 
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OS/2: 

The  Rewards 
Of  Patience 


The  most  powerful 
Intel-based  GUI  around 
lives  in  a  Big  Blue  box. 

By  Lenny  Bailes 


OS/2  has  already  gained 
a  reputation  for  itself 
in  large  corporate 
sites  as  a  solid  server 
technology.  The 
memory  protection  it  affords  in  PC/mini/ 
mainframe  multiuser  scenarios  has  rec- 
ommended OS/2  to  MIS  managers  in 
mixed-platform  environments.  PC  Mag- 
azine has  found  that  OS/2  also  has  some 
advantages  for  the  single-platform  user. 
Unlike  Microsoft  Windows  3.1,  which 
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Some  DOS  apps,  like  SuperStor,  cannot  run  In  0S/2's 
bundled  DOS  environment  They  require  a  standalone 
version  of  DOS  as  a  separate  session. 


is  a  GUI  (graphical  user  interface)  that 
sits  on  top  of  DOS,  OS/2  is  a  full-fledged 
operating  system  that  includes  an  intelli- 
gent and  flexible  desktop.  But  although 
it  is  an  entirely  new  operating  system,  you 
need  not  discard  your  old  software:  OS/2 
offers  compatibility  with  three  PC  oper- 
ating environments:  DOS.  Windows,  and 
OS/2.  If  you  begin  with  an  adequate  hard- 
ware platform  and  are  willing  to  bear  the 
brunt  of  short-term  installation  diffi- 
culties, you  may  eventually  find  your 
patience  rewarded 
with  an  exception- 
ally stable  and  con- 
figurable operating 
environment. 

INSTALLATION 
TRIBULATIONS 

For  many  users,  the 
biggest  stumbling 
blocks  to  content- 
ment with  OS/2  are 
installation  and 
configuration.  Dur- 
ing our  testing  of 
OS/2  we  discovered 
a  surprising  number 
of  glitches.  Problems  ranging  from  instal- 
lation failure  to  corruption  of  the  OS/2 
desktop  required  repeated  consultations 


■OS0  **** 


□ 


with  IBM  technical  support. 

Although  IBM  claims  that  Version  2.0 
of  OS/2  will  work  with  most  non-IBM 
systems,  we  found  some  evidence  that 
many  of  the  problems  we  encountered  do 
not  occur  when  running  IBM  software  on 
IBM  hardware.  In  an  informal  survey  of 
corporate  worksites  running  the  IBM 
Extended  Services  Database  Manager  on 
IBM  PS/2  systems,  we  heard  consistent 
reports  of  trouble-free  installation  and 
no-downtime  productivity. 

Our  primary  test-bed  for  OS/2  was  a 
Compaq  Deskpro  386/M  with  an  EISA 
bus.  We  also  performed  some  informal 
testing  on  a  Compaq  Deskpro  386  and  on 
a  50-MHz  Pan-Pacific  486DX,  both  with 
ISA  buses.  Although  the  out-of-box  in- 
stallation was  routine  on  the  EISA  ma- 
chine, which  has  an  IDE  disk  controller 
and  a  standard  VGA  graphics  adapter, 
OS/2  became  confused  by  the  more  ex- 
otic hardware  installed  in  the  486  clone. 
Video  configuration  was  problematic  be- 
cause of  a  secondary  card  coresident  in 
the  machine.  The  addition  of  a  secondary 
monochrome  monitor  to  OS/2's  configu- 
ration list  caused  the  OS/2  CONFIG.SYS 
file  to  be  written  in  a  way  that  conflicted 
with  the  use  of  high-resolution  video 
drivers  for  the  primary  video  card.  A 
patch  was  also  necessary  to  allow  OS/2 
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The  OS/2  Programming  Experience 


by  Richard  Hale  Shaw  and 
Charles  Petzold 

Programming  for  the  OS/2  2.0  Presen- 
tation Manager  (PM)  is  a  lot  like  pro- 
gramming for  Windows,  but  many  dif- 
ferences lie  in  the  details. 

Windows  was  first  released  in  1965, 
and  when  IBM  and  Microsoft  designed 
the  OS/2  Presentation  Manager  in 
1987.  they  drew  a  lot  from  the  earlier 
environment.  The  w  indowing  and 
event-driven  architecture  of  Windows 
were  merged  with  a  graphics  system 
developed  al  IBM. 

Given  the  opportunity  to  redesign 
Windows  somewhat  (and  guided  by 
IBM's  Systems  Application  Architec- 
ture rules  for  function-call  syntax),  the 
two  companies  changed  all  of  the  Win- 
dows messages  function  calls  in  various 
ways. 

Programmers  familiar  w  ith  both 
environments  generally  consider  the 
OS/2  Presentation  Manager  API 
(application  programming  interface) 
the  more  elegant  and  easier  to  under- 
stand. Function-call  names  and  param- 
eter orderings  are  more  consistent,  and 
windows  have  clearer  relationships  to 
each  other.  (Unfortunately,  the  differ- 
ences between  the  Windows  API  and 
the  OS/2  PM  API  have  been  a  thorn 
in  the  side  of  programmers  who  wish 
to  support  both  environments.) 

Programmers  working  with  graphics 
can  make  good  use  of  the  OS/2  GPI 
(Graphics  Programming  Interface), 
which  is  much  more  powerful  than  the 
Windows  GDI  (Graphics  Device 
Interface).  OS/2's  GPI  supports  com- 
plex curves  in  the  form  of  Bezicr 
splines,  rotation  and  skewing  of  images 
using  matrix  transforms,  and  Post- 
Script-like "paths'"  that  can  be  used  to 
create  complex  areas  and  clipping  re- 
gions. 

Beneath  the  Presentation  Manager, 
OS/2  2.0  also  contains  an  extensive 
operating  system  kernel  that  adds  both 
joy  and  grief  to  the  programmer's  life. 
Memory  allocation  is  simplified  enor- 
mously thanks  to  the  32-bit  flat  mem- 
ory model.  This  is  much  better  than 


dealing  with  the  16-bit  segmented 
memory  model  still  found  in  Windows. 

The  OS/2  kernel  also  provides  for 
multithreading.  Programs  can  be  split 
into  multiple  threads  of  execution  that 
run  concurrently.  Generally,  a  PM  pro- 
gram has  a  main  thread  that  contains 
its  window  procedures  for  handling 
messages:  secondary  threads  are  cre- 
ated to  carry  out  lengthy  processing 
jobs  in  the  background.  When  used 
well,  multithreading  gives  the  user  a  big 
benefit  in  the  form  of  faster  programs 
(no  more  hourglass  icon!).  But  design- 
ing and  debugging  a  multithreaded  ap- 
plication can  be  quite  difficult  for  the 
programmer. 

The  support  of  HPFS  ( High  Per- 
formance File  System)  under  OS/2  2.0 
is  another  area  that  provides  benefits 
for  users:  It  lets  the  user  assign  long  file- 
names. Programmers,  however,  must 
work  to  make  their  OS/2  applications 
HPFS-aware.  The  old  rules  for  dealing 
with  DOS  filenames  are  simply  not  ad- 
equate. 

Although  the  Presentation  Manager 
is  the  primary  application  environment 
of  OS/2.  OS/2  doesn't  restrict  the  pro- 
grammer to  writing  for  PM.  Program- 
mers can  write  character-mode  appli- 
cations that  make  use  of  a  health) 
collection  of  function  calls  for  access- 
ing the  keyboard,  mouse,  and  video  dis- 
play using  IBM's  REXX  language. The 
REXX  interpreted  scripting  language 
provides  a  powerful  alternative  to 
batch  files,  including  string 
manipulation,  arithmetical  operations, 
flow  control  (loops  and  if-then-else 
statements),  and  an  interface  to  OS/2 
and  the  Presentation  Manager. 

New  in  version  2.0  is  OS/2's  unique 
object-oriented  programming  (OOP) 
facility:  the  System  Object  Model 
(SOM).  SOM  lets  you  create  reusable 
objects  in  procedural  languages  like  C. 
COBOL,  or  Fortran  without  having  to 
use  specialized  object-oriented  lan- 
guages such  as  C++ or  Smalltalk.  IBM 
plans  to  make  SOM  objects  binarv 
compatible  with  any  programming  lan- 
guage. At  the  present  time,  however. 


SOM  can  only  be  used  with  IBM's 
C/Set  2  compiler  for  OS/2. 

Using  the  SOM  script  language,  you 
can  define  object  classes,  derive  new 
classes  from  old  ones,  hide  data  and 
methods,  and  so  forth.  Then  you  com- 
pile the  script  to  produce  programs  in 
the  host  language  (currently  C).  The 
PM  API  has  been  extended  to  include 
Workplace  Shell  calls,  so  you  can  cre- 
ate objects  that  interface  directly  with 
OS/2's  desktop. 

Unfortunately,  several  factors 
make  OS/2  less  attractive  than  Win- 
dows to  developers.  The  first  is  obvi- 
ously ( )S  2's  smaller  installed  base  and 
an  uncertainty  about  the  operating  sys- 
tem's eventual  success.  The  second 
problem  is  a  dearth  of  available  devel- 
opment tools,  though  many  are  on  the 
way.  Currently,  only  IBM  has  a  32-bit 
C  compiler  for  OS/2. 

While  not  nearly  as  polished  or  as 
easy  to  use  as  DOS  and  Windows  offer- 
ings from  Borland.  Microsoft,  and  Zor- 
tech,  OS/2  C++  compilers  from  Bor- 
land and  Zortech  are  on  the  way.  Gpf. 
Version  2.0.  a  32-bit  visual  develop- 
ment tool  for  OS/2  2.0.  has  just  been 
released  by  Gpf  Systems.  And  Multi- 
Scope's  MultiScope  OS/2  Debugger  (a 
1989  PC  Magazine  Technical  Excel- 
lence Award  winner)  will  be  available 
for  OS/2  2.0  later  this  year.  Only  when 
a  broad  base  of  application  develop- 
ment tools  are  available  will  new  appli- 
cations for  OS/2  really  appear  in  signif- 
icant numbers. 

Another  factor  is  reliability.  While 
certainly  stabler  than  Windows.  OS/2 
is  difficult  to  install,  and  once  it  has 
been  installed,  the  Workplace  Shell  oc- 
casionally crashes  with  more  or  less 
dramatic  effects.  Given  the  stresses 
that  software  developers  put  on  an  op- 
erating s\s|em.  it  will  be  difficult  toship 
applications  if  the  underlying  operat- 
ing system  is  buggy.  Nevertheless. 
OS/2's  elegant  environment  has  the 
promise  to  be  a  software  developer's 
dream.  It  will  be  largely  up  to  IBM  to 
keep  that  dream  from  becoming  a 
nightmare.  □ 
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[New]  Task  switching  lets  you  move  between  multiple 
DOS  applications  /aster  and  easier. 
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[New]  Detect  and  remove  over  1,300  viruses  with 
our  complete  Central  Point- Anti-Virus  program. 
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[  New]  Remote  disk  and  printer  link  allows  remote  disk 
drives  or  printers  to  appear  as  local  resources  on  \our  PC. 
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PC  Tools-  Version  8  comes  with  over  30  integrated  functions.  Including  (take  a  deep  breath)  a  new  disk  editor,  a  new  program  scheduler, 
a  new  screen  saver,  a  new  emergency  disk  utility,  disk  cache,  data  security  and  encryption,  undelete,  unformat,  disk  analysis  and 
repair,  a  disk  defragmenter  and  an  appointment  scheduler.  -  Call  1-800-445-4296  or  stop  by  your  local  dealer  and  pick 
up  a  copy.  If  you're  already  a  PC  Tools  owner,  you  only  have  to  pay  $69.95  for  the  upgrade.  ~  And  then  all 
you'll  have  to  worry  about  is  the  self-actualization  thing.    C&ntYQl  Point  SoflWdfB 
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Windows  NT  and  Beyond 


ft  v  Charles  Petzoht 

Three  years  ago,  Microsoft's  operating 
system  strategy  was  in  a  state  of  confu- 
sion. While  still  committed  to  OS/2, 
Microsoft  was  witnessing  a  ground 
swell  of  interest  in  the  forthcoming 
Windows  3.0 — a  product  that  had  be- 
gun as  barely  more  than  a  rogue  proj- 
ect. Microsoft  told  developers  to  code 
for  the  Windows  API  for  low-end  ma- 
chines, use  an  API  conversion  layer 
called  WLO  (Windows  Libraries  for 
OS/2)  to  move  Windows  programs  to 
OS/2  \jc,  and  code  for  the  forthcoming 
OS/2  2.0  for  32-bit  applications. 

By  the  fall  of  1990,  IBM  and  Micro- 
soft parted  ways:  Microsoft  was  free  to 
extend  Windows  into  the  32-bit  realm. 
Windows  had  become  the  industry- 
standard  GUI.  despite  its  technical  fail- 
ings in  the  current  DOS-based  imple- 
mentation and  the  inelegance  of  the 
API.  Microsoft  began  to  promote  a 
single-API  strategy,  succinctly 
summed  up  by  the  phrase  "Windows 
Everywhere." 

This  strategy  envisions  Windows  as 
a  scalable  architecture  that  straddles  a 
broad  range  of  hardware  platforms, 
from  hand-held  pen-based  computers 
to  powerful  RISC-based  multiproces- 
sor servers. 

The  strategy  is  simultaneously  am- 
bitious, megalomanical.  and  extremely 
seductive  to  software  developers. 
Write  your  programs  for  Windows, 
Microsoft  says,  and  your  applications 
will  eventually  be  runnable  on  (or  port- 


able to)  many  different  platforms.  The 
developer  s  investment  in  Windows  is 
preserved,  and  so  is  the  user's. 

Already  Microsoft  has  released 
extensions  to  Windows  for  multimedia 
(which  were  incorporated  into  Win- 
dows 3. 1 )  and  pen-based  computers. 
Windows  for  Workgroups,  which 
should  be  released  by  the  time  you  read 
this,  adds  integrated  networking  and 
electronic  mail  to  the  current  Windows 
3. 1  product. 

Then  there's  Windows  NT.  The  NT 
project  began  at  Microsoft  in  1988  as 
OS/2  3.0,  with  a  redesigned  and  rewrit- 
ten 32-bit  kernel  for  portability  to 
processors  other  than  Intel's.  Follow- 
ing Microsoft's  abandonment  of  OS/2 
and  the  Presentation  Manager  in  late 
1990,  NT  became  known  as  Windows 
NT — an  operating  system  incorporat- 
ing a  32-bit  superset  of  the  Windows 
API.  Windows  NT  (available  only  in 
a  beta  "developers'  prerelease"  at  the 
time  of  this  writing  I  will  compete  head- 
on  with  both  IBM's  OS/2  2.0  and  Unix. 

Windows  NT  is  a  32-bil  operating 
system  from  the  ground  up.  unlike 
OS/2  2.0,  which  still  contains  much  16- 
bit  code.  Like  Unix.  Windows  NT  has 
been  written  for  portability.  The  devel- 
opers' prerelease  contains  versions  for 
both  386/486  machines  and  the  MIPS 
R4(XM)  RISC  chip.  Like  OS/2  2.0,  Win- 
dows NT  supports  preemptive  multi- 
tasking and  multithreaded  applica- 
tions. Going  beyond  OS/2  2.0, 
Windows  NT  also  supports  symmetric 


multiprocessing,  which  means  that  it 
can  run  on  a  machine  with  multiple 
processors  and  assign  different  threads 
to  different  CPUs. 

The  primary  user  interface  under 
NT  is  a  32-bit  version  of  Windows  with 
an  API  known  as  Win32.  Win32  is  a 
32-bit  extension  of  the  current  Win- 
dows API.  with  significant  enhance- 
ments. In  converting  the  Windows  API 
to  a  32-bit  Oat  memory  model,  the  NT 
developers  had  to  eliminate  some  func- 
tion calls  (such  as  those  pertaining  to 
EMS)  and  modify  others.  But  for  the 
most  part.  Win32  function  calls  have 
the  same  syntax  as  Windows  3..v.  Judg- 
ing from  early  reports,  it's  relatively 
easy  to  convert  existing  Windows  code 
to  the  32-bit  Windows  NT  API. 

The  Graphics  Device  Interface 
(GDI )  of  Windows  NT  has  been 
enhanced  to  support  many  of  the 
advanced  features  found  in  the  OS/2 
Graphics  Programming  Interface 
(GPI).  In  some  cases  the  Win32  GDI 
comes  close  to  the  standards  set  by 
GPI:  in  some  cases  it  exceeds  GPI  capa- 
bilities. For  example,  the  Win32  GDI 
supports  bitmap  rotation,  while  GPI 
does  not. 

Windows  NT  supports  Unicode,  a 
ne\\  emerging  standard  in  which  char- 
acter glyphs  are  represented  by  16-bit 
values  rather  than  8-bit  bytes.  This 
allows  programs  to  store  and  process 
character  strings  using  all  the  glyphs  of 
the  world's  written  languages  without 
the  awkwardness  of  code  pages  as 


On  the  486,  OS/2  also  failed  to  recog- 
nize LPT1,  which  made  printing  impossi- 
ble. An  in-house  IBM  document  warns 
that  "cheap"  cables,  or  I/O  adapters  that 
do  not  generate  hardware  interrupts, 
may  fail  to  function  correctly  under  OS/2, 
even  though  they  work  under  DOS.  We 
substituted  a  fully  wired  25-pin-to-25-pin 
Centronics  cable,  but  we  were  still  unable 
to  print  from  either  of  the  two  parallel 
ports  installed  in  the  486  clone.  Only 
when  a  post-1990  I/O  card  was  installed 


An  installation  utility  migrates  most 
of  your  installed  DOS  and  Windows  pro- 
grams automatically,  placing  them  only 
a  mouse  click  away.  But  we  found  that 
the  system  had  to  be  tweaked  to  work 
smoothly  with  some  DOS  and  OS/2 
applications.  For  example,  the  DOS- 
based  Lotus  1-2-3,  Release  3.1,  required 
a  special  set  of  parameters  to  be  entered 
in  the  DOS  settings  box.  DOS  tele- 
communications programs  may  have  dif- 
ficulty recognizing  serial  ports  above 


the  background  on  any  port. 

A  few  packages  remain  incompatible 
no  matter  what.  Since  it  lacks  support  for 
VCPI  (virtual  control  program  inter- 
face), OS/2  cannot  run  DOS  programs 
such  as  AutoCAD  (Release  12),  IBM 
Interleaf,  and  Mathematica  for  DOS,  and 
the  DOS  versions  of  graphics  packages 
such  as  DrawPerfect  and  Harvard 
Graphics  are  unacceptably  slow  in  win- 
dowed sessions.  Windows  programs  that 
run  only  in  Extended  mode  (like  Mathe- 
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implemented  in  DOS  and  OS/2. 

Another  significant  change  involves 
multitasking.  The  type  of  multitasking 
implemented  in  Windows  3j£  is  non- 
preemptive:  Windows  does  not  switch 
between  Windows  applications  based 
on  the  system  timer,  but  instead 
switches  when  applications  make  cer- 
tain function  calls  to  poll  for  user  input. 
OS/2  2.0  implements  preemptive 
multitasking,  but  with  a  profound  limi- 
tation in  Presentation  Manager  pro- 
grams: User  input  is  serialized,  which 
means  that  PM  requires  an  application 
to  finish  processing  a  keyboard  or 
mouse  event  before  passing  subse- 
quent user  input  events  to  other  appli- 
cations. For  this  reason,  it  is  recom- 
mended that  PM  programs  use 
secondary  threads  of  execution  to 
carry  out  any  long  processing  jobs.  But 
secondary  threads  are  limited  in  the 
PM  function  calls  they  can  make. 

Windows  NT  has  a  serialized  user 
input  model.  Even  if  an  event  requires 
a  long  time  to  process,  the  user  can  still 
switch  control  to  another  application. 
NT  programs  can  also  create  second- 
ary threads  of  execution  without  many 
of  the  restrictions  that  PM  imposes. 

Another  problem  that  Windows  NT 
seeks  to  solve  involves  memory  protec- 
tion and  cleanup.  Because  Windows 
programs  share  a  lot  of  system 
resources,  memory  in  Windows  3jc 
dynamic  link  libraries  is  often  shared 
among  applications.  This  means  that 
Windows  programs  can  affect  each 
other  by  inadvertently  altering  shared 
memory.  The  problem  is  compounded 
by  Windows  3jc's  inadequate  imple- 
mentation of  protected  mode,  in  w  hich 

matica)  cannot  be  run,  since  OS/2  sup- 
ports Windows  only  in  Standard  mode. 

To  date,  IBM  offers  users  scant  sup- 
port for  high-resolution  graphics  applica- 
tions under  OS/2.  The  only  drivers  now 
available  for  running  OS/2  programs  in 
video  resolutions  above  standard  VGA 
are  XGA  drivers — IBM's  own  standard. 
Out  of  the  box,  OS/2  can  only  run  Win- 
dows in  standard  VGA  resolution  at  this 
time.  You  can  run  Windows  in  SVGA 
resolution  if  your  video  card  vendor  sup- 
plies the  driver. 

Although    network   users  running 


Windows  and  all  Windows  applications 
share  the  same  virtual  address  space. 
Also.  Windows  does  not  have  the  abil- 
ity to  clean  up  after  applications  prop- 
erly: a  program  can  cause  Windows  to 
allocate  memory  for  resources  that  will 
stay  allocated  after  the  program  termi- 
nates. 

According  to  the  design  goals  and 
specifications  of  Windows  NT.  it  will 
not  be  possible  for  one  Windows  NT 
program  to  affect  another  or  to  leave 
behind  allocated  memory.  Nor  will  NT 
allow  programs  to  access  hardware 
directly. 

This  intended  rock-solid,  crash- 
proof stability  of  Windows  NT  will  be 
ideal  for  mission-critical  applications. 
NT  will  also  be  good  news  to  compa- 
nies that  deal  with  the  federal  govern- 
ment, since  it's  intended  to  meet  stan- 
dards for  POSIX  compliance  and 
achieve  a  C2-level  security  certifica- 
tion. But  NT's  security  features  will 
probably  entail  a  performance  penalty, 
and  they  are  the  reason  that  not  all 
D(  )S  and  Windows  3. 1  applications  will 
run  under  NT. 

To  straddle  the  gap  between  Win- 
dows 3.1  and  Windows  NT.  Microsoft 
offers  Win32s.  (  The  s  stands  foriz/6- 
set. )  If  a  32-bit  NT  program  uses  only 
those  function  calls  that  are  also  sup- 
ported under  Windows  3.1,  then  the  ex- 
ecutable will  run  under  Windows  3.1 
with  the  help  of  some  dynamic  link  li- 
braries for  converting  between  the  32- 
bit  calls  and  the  16-bit  Windows  API. 

NT  is  slated  for  release  in  early 
1 993,  and  Microsoft  is  betting  the 
farm  that  it's  one  step  forward  in  the 
"Windows  Everywhere"  strategy.  □ 

IBM's  LAN  Manager  report  flawless  per- 
formance under  OS/2,  PC  Magazine  en- 
countered glitches  with  Novell's  Network 
Requester  package.  Workstations  logged 
off  the  network  by  the  administrator  per- 
sisted in  trying  to  access  "ghost  drives," 
which  caused  users'  systems  to  hang  with- 
out warning. 

IBM  has  issued  a  number  of  patches 
to  address  these  and  other  problems.  The 
patches  are  available  on  IBM's  OS/2  BBS 
in  Atlanta,  on  CompuServe,  and  on  many 
public  BBSs.  An  upgrade,  which  is  sup- 
posed to  be  released  by  year's  end,  will 


provide  additional  video  driver  support 
and  compatibility  with  Windows  3.1. 

THE  FLEXIBLE  WORKPLACE  SHELL 

Once  you  have  OS/2  2.0  installed  and 
booted  up,  the  first  thing  you'll  probably 
notice  is  the  lack  of  a  pull-down  menu 
across  the  top  of  the  screen.  The  OS/2 
desktop — called  the  Workplace  Shell — is 
object-oriented  in  design.  Program  envi- 
ronment configuration,  the  arrangement 
of  icons,  and  printing  are  managed  by 
pointing  at  strategic  desktop  objects  and 
clicking  the  right  mouse  button.  Cos- 
metic changes  such  as  font  and  color  set- 
tings are  implemented  simply  by  clicking 
and  dragging  your  selection  from  a  pal- 
ette to  the  area  of  the  desktop  you  want 
to  customize.  This  approach  may  baffle 
Windows  users  at  first,  but  if  you  remem- 
ber to  try  both  buttons  when  you're  look- 
ing for  a  feature,  you  will  soon  appreciate 
the  easy  accessibility. 

Although  its  multiplicity  of  features 
make  it  harder  to  learn,  the  Workplace 
Shell  offers  much  greater  flexibility  in 
customizing  the  interface  than  does  Win- 
dows. OS/2's  tear-off  template  approach 
to  creating  data  and  program  objects  is 
flexible  and  useful,  but  entails  a  steeper 
learning  curve  than  Windows'  rudimen- 
tary file-association  technique.  OS/2  also 
includes  REXX,  a  powerful  batch  pro- 
gramming language.  In  the  hands  of  a 
skilled  MIS  manager,  REXX  can  be  used 
to  build  a  wide  range  of  turnkey  options. 

The  Workplace  Shell  includes  a  good 
collection  of  easy-to-use  applets — or 
mini-applications — to  enhance  produc- 
tivity. The  applets  bundled  with  OS/2 
cover  more  territory  than  the  set  included 
with  Windows.  You  get  a  desktop  presen- 
tation and  charting  tool,  database  man- 
ager, spreadsheet,  calculator,  cardfile, 
clipboard,  desktop  planner,  and  two  text 
editors,  in  addition  to  a  host  of  other  Win- 
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dows-like  accessories.  There's  even  a 
tune  editor  to  let  you  compose  and  save 
simple  musical  compositions. 

OS/2  offers  a  multimedia  extension 
package  (MMPM/2)  for  an  additional 
price.  A  single-user  license  is  $125;  addi- 
tional licenses  cost  $99  per  user  (available 
only  on  3.5-inch  disks).  The  developers' 
version,  available  only  on  CD-ROM, 
costs  $199  for  a  single  user  and  $152  for 
each  additional  license.  OS/2's  multi- 
media package  has  features  comparable 
with  those  built  into  Windows  3.1  at  no 
additional  cost,  but  OS/2's  multithreaded 
architecture  makes  for  better  audio/ 
video  synchronization. 

Three  applets  are  particularly  useful. 
The  Spreadsheet,  though  limited  to  80 
rows  and  26  columns,  can  be  used  as  a 
scratch  pad  for  preliminary  data  entry,  or 
for  displaying  a  selected  range  from  a 
more  powerful  package.  The  Database 
allows  5,000  eight-line  records  and  con- 
tains a  telephone  auto-dialer.  PM  Chart, 
a  graphics  program  from  Micrografx,  is 
the  real  star.  It  doubles  as  a  rudimentary 
desktop  presentation  tool,  and  it  can  be 
used  to  construct  word  charts  (text  charts 
with  no  data)  or  to  graph  spreadsheet 
data  in  addition  to  editing  bitmaps.  If  you 
don't  want  to  start  from  scratch,  you  can 
import  clip  art,  charts,  and  spreadsheets 
developed  elsewhere. 

A  TURN  AROUND  THE  TRACK 

A  particularly  nice  design  feature  of  the 
Workplace  Shell  is  evident  whenever  you 
restart  your  system.  Unlike  Windows, 
OS/2  automatically  reopens  OS/2  appli- 
cations and  DOS  or  Windows  sessions 
that  were  active  when  you  shut  down.  For 
native  OS/2  programs,  the  system  also  re- 
loads open  document  files.  The  auto- 
matic reopen  feature  is  different  from  the 
startup  folder  feature,  which  both  OS/2 
and  Windows  provide. 

There  is  a  dark  side  to  this  advantage. 
Although  OS/2's  protected-mode  archi- 
tecture should  provide  safeguards,  we 
found  that  crashes  in  individual  windows 
occasionally  managed  to  take  down  the 
entire  system.  Even  when  OS/2  crashes, 
the  status  of  the  desktop  and  the  applica- 
tions that  are  open  are  written  to  disk  and 
then  restored  when  you  reboot.  If  the  ill- 
behaved  application  interferes  with 
proper  rebooting,  you  must  turn  this  fea- 
ture off,  at  least  temporarily. 
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Most  software  in  use  today  is  DOS- 
or  WindoWs-based,  since  there  are  few 
OS/2  applications  available — and  even 
fewer  32-bit  OS/2  2.0  applications.  While 
OS/2  can  run  16-bit  Windows  applica- 
tions under  Windows  3.0,  PC  Magazine's 
performance  tests  indicate  that  Windows 
3.1  will  run  them  faster.  (As  mentioned 
above,  IBM  promises  support  for  Win- 
dows 3.1  by  January  1993.)  There  was 
only  one  32-bit  OS/2  application  avail- 
able for  testing — DeScribe  32-Bit  Word 
Processor — and  it  did  outperform  its  16- 
bit  Windows  counterpart.  As  increasing 
numbers  of  optimized,  32-bit  OS/2  appli- 
cations appear  on  the  market,  Windows' 
speed  advantage  should  evaporate. 

OS/2  Lv  applications  will  run  under 
OS/2  2.0  but  do  not  take  full  advantage 
of  its  features.  Although  the  selection  is 
limited,  there  are  OS/2  Ijc  applications 
in  all  the  major  areas:  IBM  Extended 
Services'  Database  Manager;  1-2-3  and 
Microsoft  Excel  (spreadsheet  packages); 
CorelDRAW,  Lotus  Freelance  for  OS/2, 
Microsoft  Word,  and  Ventura  Publisher 
(desktop  publishing  and  graphics). 

If  your  favorite  application  is  not 
available  under  OS/2,  you  can  usually  run 
the  DOS  or  Windows  version  in  a  dedi- 
cated box.  OS/2  runs  standard  DOS  and 
Windows  applications  such  as  dBASE, 
Excel,  1-2-3.  Microsoft  Word  for  Win- 
dows, and  WordPerfect  smoothly  if  a  bit 
slowly.  But  if  you  install  OS/2's  new  file 
system,  HPFS  (High  Performance  File 
System),  rather  than  the  FAT  (file  alloca- 
tion table)  system  used  by  DOS,  you  will 
be  dependent  on  OS/2-specific  software 
for  disk-intensive  applications  such  as 
disk  compression,  backup,  and  antivirus 
utilities.  While  OS/2-based  disk  compres- 
sion and  backup  utilities  exist,  we  do  not 
know  of  a  product  that  can  remove  vi- 
ruses from  an  HPFS-formatted  disk. 

WHO  SHOULD  RUY  0S/2P 

Certainly  OS/2  will  appeal  to  users  on 
mixed-platform  networks  who  regularly 
need  access  to  large  databases.  For  shops 
that  must  access  IBM  AS/400  or  RS  6000 
servers,  IBM  offers  Distributed  Data- 
base Connection  Services/2  ($4,680  for 
the  server  version),  which  provides  trans- 
parent connectivity  to  DB2  databases  on 
a  wide  range  of  larger  computers. 

Power  users  who  want  extensive  con- 
trol over  the  performance  and  appear- 


ance of  their  desktops  will  appreciate 
OS/2's  powerful  object-oriented  inter- 
face. And  system  managers  familiar  with 
BASIC-like  languages  can  easily  pick  up 
enough  REXX  to  construct  a  wide  range 
of  configurations  for  an  entry-level  user, 
or  to  automate  complex,  repetitive  tasks 
to  run  with  minimal  user  input. 

Programmers  will  also  appreciate 
OS/2's  memory  protection.  When  you 
are  developing  applications  under  DOS 
or  Windows,  a  wild  pointer  can  easily 
crash  the  operating  system  and  force  you 
to  reboot.  With  OS/2,  the  problem  is  con- 
tained within  the  development  window, 
which  can  simply  be  shut  down.  When 
you  multitask  applications,  you  enjoy  the 
same  benefit:  Once  OS/2  is  configured 
properly,  a  misbehaving  application  will 
not  bring  down  your  whole  system. 

Finally,  you  don't  have  to  give  any- 
thing up  to  take  advantage  of  OS/2's  fea- 
tures. Since  most  DOS  and  Windows 
apps  will  run  under  OS/2,  OS/2  gives  you 
three  environments  in  one.  The  only  pen- 
alty is  a  rather  arduous  installation  and 
configuration  process.  OS/2  Ijc  users  can 
upgrade  to  Version  2.0  at  no  cost. 

After  working  within  OS/2  long 
enough  to  gain  control  of  the  system,  re- 
turning to  Windows  is  like  getting  back 
behind  the  wheel  of  a  less  powerful  car 
with  a  much  simpler  dashboard.  Some 
people  may  prefer  simplicity,  but  others 
will  miss  the  extra  power  hidden  under 
the  OS/2  hood.  □ 


►FACT  FILE 


OS/2,  Version  2.0 

IBM  Corp.,  Old  Orchard  Rd.,  Armonk,  NY 
10504;  800-342-6672, 800-426-2468 


List  price:  $195.  Upgrade  from  OS/2 1  x  free:  upgrade 
from  DOS.  $99:  upgrade  from  Windows.  $79. 
Requires:  386SX/16-based  PC  or  better  (3860X/33  or 
better  recommended),  4MB  RAM  (8MB  recommended), 
40MB  hard  disk  space  (60MB  recommended),  EGA  dis- 
play (VGA  recommended). 

In  short  OS/2  is  a  high-performance  operating  system 
that  supports  DOS  and  Microsoft  Windows  applica- 
tions in  addition  to  native  OS/2  applications.  Its 
demanding  hardware  requirements  and  the  technical 
difficulties  of  its  installation  and  setup  recommend  it 
mainly  to  users  with  a  specific  need  for  its  special 
capabilities. 
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Yes,  it  displays  images  that  crisp.  Yes,  it  does 
conform  to  the  strict  new  Swedish  MPR  II  and 
TCO  guidelines,  the  world's  toughest  VLF  and 
ELF  emission  standards.  Yes,  it  does 
have  an  intelligent  front  control  panel. 
Yes,  it  is  a  NANAO  monitor.  And  the 
closer  you  get,  the  better  we  look. 

Take  a  close  look  at  the  increased 
clarity  and  brightness  of  Trinitron 
technology  through  graphic  appli- 
cations such  as  CAD,  Desktop  Publishing 
and  Windows,  and  see  their  true  colors. 


TbbOl 


With  flicker-free  1280  x  1024  ultra  high  resolu- 
tion and  .26mm  trio  pitch,  the  1 7-inch  FLEXSCAN 
T560i  gives  you  more  work  space  without  sacrific- 
ing desk  space.  For  those  who  prefer  a 
larger  work  area,  theFLEXSCANT660i's 
20-inch  screen  size  is  ideal. 

With  the  innovation  and  ergonom- 
ics of  NANAO's  FLEXSCAN  T-Series 
monitors,  no  other  monitor  can  come 
close.   That's  why  the 
T560i  won  the  1991  BYTE  BVTE 
AWARD  OF  DISTINCTION.  £SS 


Nanac  f  Lei  scan  TS60 
and  F550. 
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100 


WIN  AWARD 

Nanao  Ftoxscan  TS6O1 


Take  a  closer  look  at  your  nearest 
NANAO  dealer  today,  or  for  more 
information  call  NANAO. 


NANAO 


1-800-800-5202 

1-310-325-5202  (CA) 

Fax:  1-310-530-1679 


Trinitron  Window*  and  fLIXSCAH  are  trademarts  of  their  mpecttwv  companies  "SatHlile*  graphic  image*  treated  by  terry  D.  Flynn.  Design  Engineer.  Cocoa  Beach,  FL 
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'Lunar  Landing'  crealtd  by  Dewgn  Visualization  Croup.  McDonnell  Douglas  Space  System*  Company 

Copyrights 


Adobe 
Illustrator 


Are  you  creating 
illustrations,  graphics, 
single-page  designs 
or  any  other  artwork 
using  Windows"?  Then 
you'll  be  glad  to  know 
there's  a  more  precise,  more  productive  and 
more  powerful  illustration  program  avail- 
able. Adobe  Illustrator"'  4.0  software  for  the 
Windows  environment.  The  complete 
design  tool  for  professionals. 

"For  professionals,  Illustrator  4.0 /or  Windows  is  an 
exceptional  do-ii-all  application. . . "  InfoWorld,  1 992. 

The  program  that  provides  precision  control 
over  all  aspects  of  the  creative  process.  You  can 


Publish 


draw  smooth  Bezier  curves,  lines  and  objects, 
then  add  text  in  ways 
never  before  possible 
with  other  programs.  Adobe 
Illustrator  4.0  for  Windows  offers: 


$199 


1  Precision  control 
>  Unsurpassed  text  features 
1  Professional  color  capabilities 
•  Reliable,  high  quality  output 
<  High-speed  performance 


Upgrade  from 
another  drawing 
program  and  get 
Adobe  Streamline 
3.0rjree. 
See  details* 


predrawn  artwork  and  a  lot  more.  So  call  us 
at  1-800-833-6687,  dept.  L,  ext.  1447.  And  get 
all  the  details  on  Adobe  Illustrator  4.0  for 
Windows.  Or  simply  ask  for  your 
nearest  dealer.  Then,  take  Adobe 
Illustrator  on  a  test  drive.  And 
while  you're  at  it,  throw  us  a  few 
curves.  We  can  handle  them 
better  than  anyone. 


The  package  includes  Adobe  Illustrator, 
Adobe  Type  Manager!"  Adobe"  TypeAligri"  and 
Adobe  Separator"  software,  plus  40  typefaces 
from  the  Adobe  Type  Library,  a  selection  of 


'Receive  Adohe  Streambne'"  3.0  software  free  of  charge 
when  your  reseller  mums  a  card  lo  Adobe  Systems  indicating  that  you  have 
purchased  a  competitive  upgrade  to  Adobe  Illustrator  Competitive  prod- 
ucts included  in  this  special  offer  are  CorelDRAWT  Micrografx  Designer.*" 
Arts  61  Letters  Graphics  Editor.  Aldus  FrerHand*  for  Windows.  Harvard 
Draw  and  Anlinc.  Offer  expires  December  31. 1992. 


Nothing  handles  the  curves  better 
than  Adobe  Illustrator  4.0  for  Windows. 


Adobr  Illustrator  |CURVES.A1) 
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Presentations 

With  Style,  Substance  and  Splash 


It  has  never  been  more  necessary  to  provide  visual 
support  for  your  presentations.  One  of  these  eight 
packages  can  carry  you  from  conception  to  execution. 


by  Angela  Gunn 


o  more  than  a  year  ago,  we  consid- 
ered presentation  graphics  products 
a  relatively  mature  category,  in 
which  both  the  needs  of  the  users 
and  the  "ap- 


propriate" feature  sets  of  the 
packages  were  clearly  deline- 
ated. Now  it  seems  as  if  the  cat- 
egory has  lapsed  back  into  ado- 
lescence, growing  quickly  and 
awkwardly.  This  rejuvenation 
in  the  field  of  presentation 
products  can  be  attributed  in 
large  part  to  software  and  hard- 
ware that  support  sound,  video. 


IN    THIS  REVIEW 


Aldta  Persuasion  249 

Claris  Hollywood  254 

Dcltadraph  Professional  265 

Freelance  Graphics  for  Windows  275 

Harvard  Graphics  for  Windows  278 

Microsoft  PowerPoint.  280 

SoftCraft  Presenter  281 

Stanford  Graphics  283 


and  animation,  and  to  a  lesser  extent,  the  growing 
base  of  users  who  have  more  sophisticated  data- 
charting  needs.  In  addition  to  expanding  the  vision 
of  what  a  presentation  should  contain,  we've  seen 
new  life  pumped  into  the  tradi- 
tional packages  resulting  from 
the  growing  need  for  software 
that  is  easier  to  use  and  that 
makes  you  more  productive. 

The  twin  infiltrations  of  CD- 
ROM  and  laptops  have  stimu- 
lated adventurous  designers  to 
start  thinking  about  computer- 
based  multimedia  presenta- 
tions. Thanks  to  hardware  en- 


Photograph  by  Pierre-Yves  Goavcc 
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hancements,  sound,  video,  and  anima- 
tion have  become  desirable  elements  for 
many  mainstream  presenters.  At  the 
same  time,  technical  users  who  previ- 
ously might  not  have  considered  using 
"artsy"  software  to  present  their  data  are 
asking  for  packages  with  the  ability  to 
create  both  complex  data  charts  and 
good-looking  graphics. 

Since  we  last  reviewed  this  category 
less  than  a  year  ago  ("To  Inform  and 
Convince,"  March  17,  1992),  presenta- 
tion graphics  software  has  continued  to 
take  advantage  of  increased  desktop  fire- 
power. Windows  has  solidified  its  stand- 
ing as  the  dominant  graphics  platform. 
But  while  the  core  functionality  of  the 
products  in  this  category  has  remained 
solid  and  has  even  matured,  an  interest- 
ing evolution  pushes  these  products  in 
some  new  directions. 

The  packages  we  review  reflect  this 
momentary  chaos  in  the  presentation 
graphics  market,  each  focusing  on 
slightly  different  types  of  users.  Never- 
theless, all  of  the  packages  reviewed  here 
perform  a  core  set  of  tasks.  First  and  fore- 
most, each  package  has  some  central 
slide-creation  and  organization  meta- 
phor that  make  it  possible  to  acheive  a 
consistent  look  across  a  presentation.  In 
addition,  each  supports  direct  or  im- 
ported text  entry  into  preformatted  word 
charts — packages  requiring  the  user  to 
work  with  free-form  text  labels  were  ex- 
cluded— and  data-chart  creation.  The 
packages  also  support  some  sort  of  scala- 
ble outline  font  such  as  Type  1,  True- 
Type, or  Speedo.  We  also  required  that 
packages  be  capable  of  importing  vector 
clip  art  and  that  they  supply  basic  draw- 
ing tools  for  chart  annotation  and  dia- 
gram creation.  And  we  reviewed  only 
products  that  have  been  updated  since 
our  last  roundup,  with  one  exception  de- 
tailed below. 

This  decision  trims  our  latest  look  at 
the  presentation  graphics  field  to  a  di- 
verse group  of  eight  products:  Aldus  Per- 
suasion, from  Aldus  Corp.:  Claris 
Hollywood,  from  Claris  Corp.;  Delta- 
Graph  Professional,  from  DeltaPoint; 


Freelance  Graphics  for  Windows,  from 
Lotus  Development  Corp.;  Harvard 
Graphics  for  Windows,  from  Software 
Publishing  Corp.;  Microsoft  PowerPoint, 
from  Microsoft  Corp.;  SoftCraft  Pre- 
senter, from  SoftCraft;  and  Stanford 
Graphics,  from  3-D  Visions.  Although 
Freelance  has  not  been  upgraded,  it  was 
included  because  of  its  status  as  our  last 
Editors'  Choice  winner. 

Though  it  was  not  a  criterion  of  this 
review,  all  eight  packages  are  Windows- 
based.  Graphic  Im- 
pact ($149),  from  Au- 
todesk Retail  Prod- 
ucts, also  met  these 
requirements,  but  was 
later  dropped  after  a 
serious  bug  made  it 
impossible  to  com- 
plete our  testing  satis- 
factorily. Autodesk 
has  replicated  the 
problem  and  is  work- 
ing on  a  correction. 

The  timing  of  our 
article  caught  a  few  pitchers  still  warming 
up  in  the  bull  pen.  The  DOS  version  of 
Harvard  Graphics  and  both  the  DOS  and 
Windows  versions  of  WordPerfect  Pre- 
sentations 2.0  (nee  DrawPerfect)  were  all 
in  beta  testing  during  our  review  period. 
We  obtained  prerelease  copies  of  these 
packages  and  give  you  a  preview  of  their 
features  in  the  sidebar  "Coming  Attrac- 
tions." 

Finally,  although  the  latest  version  of 
CorelDRAW  has  added  many  presenta- 
tion graphics-like  features,  including 
data  charting,  templates  and  a  screen- 
show  utility,  at  heart  it  remains  an  illus- 
tration package.  (For  more  information 
on  CorelDRAW  3.0,  see  First  Looks  in 
the  August  1992  issue.) 

BEYOND  THE  BASICS 

Other  offshoots  to  the  more  traditional 
presentation  graphics  packages— pack- 
ages geared  primarily  to  the  creation  of 
data,  text,  and  graphic  slides  for  hard- 
copy output— are  also  starting  to  make 
their  presence  known.  Programs  de- 


signed mainly  for  desktop  presenta- 
tions— Animation  Works  Interactive 
(from  Gold  Disk),  Madison  Avenue 
(from  Eclipse  Technologies),  and  Ac- 
tion! (from  Macromedia),  among  many 
others — import  data  charts  and  drawings 
from  other  packages  and  jazz  them  up  for 
show  time  by  adding  animation,  full-mo- 
tion video,  or  other  capabilities.  (For  &• 
review  of  Animation  Works  Interactive 
and  Action!,  see  "The  Motion  is  the  Mes- 
sage" in  the  August  1992  issue.) 

Such  packages 
might  be  used  in  con- 
junction with  a  pre- 
sentation graphics 
package,  and  are 
nominally  in  a  cate- 
gory by  themselves. 
This  time  next  year, 
this  division  may  no 
longer  exist;  tradi- 
tional presentation 
graphics  packages  are 
quickly  beefing  up 
their  support  for  a 
growing  variety  of  media.  For  instance, 
Harvard  Graphics  for  Windows  now  in- 
cludes support  for  the  multimedia  capa- 
bilities built  into  Windows  3.1,  and  many 
of  the  other  presentation  graphics  pack- 
ages we  saw  include  at  least  rudimentary 
support  for  animation  and  sound.  Soft- 
Craft Presenter  has  powerful  and  exten- 
sible animation  capabilities.  So,  if  your 
presentations  require  heavy-duty  multi- 
media support,  don't  automatically  dis- 
count the  abilities  native  to  the  packages 
in  our  reviews. 

On  the  other  hand,  two  of  these  prod- 
ucts, DeltaGraph  Professional  and  Stan- 
ford Graphics,  are  descendants  of  full- 
blown technical  charting  packages  and 
offer  serious  scientific  plotting  and  data 
analysis  abilities.  Their  special  charting 
templates— polar  charts,  radar  charts, 
surface  plots,  and  the  like — might  puzzle 
the  average  user  but  serve  the  needs  of 
the  scientific  community.  (For  a  sampler 
of  data  chart  types,  see  the  sidebar  "A 
Guide  to  Data  Charting:  Breaking  Out 
Beyond  Bars.")  The  evolution  of  these 
packages  into  mainstream  contenders  is 
a  nod  to  the  demands  of  the  scientific 
market,  which  needs  attractive  ways  of 
presenting  its  information  as  much  as  the 
next  group.  Expect  to  see  these  packages 
evolve  and  (we  hope)  integrate  their 


Our  Contributors:  Robin  Raskin  is  an  executive  editor  of  PC  Magazine. 
Sheryl  Canter  is  an  associate  editor  of  PC  Magazine.  Gayle  C.  Ehrenman  and 
Angela  Gunn  are  staff  editors  of  PC  Magazine.  Rock  Miller  is  a  frequent 
contributor  to  PC  Magazine.  Lenny  Bailes  is  a  California-based  free-lance  writer 
and  an  occasional  contributor  to  PC  Magazine. 
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Expect  to  see  these 
packages  evolve  and 
(we  hope)  integrate 
their  technical  and 
presentation  personali- 
ties more  effectively. 
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technical  and  presentation  person- 
alities more  effectively,  but  don't 
expect  to  see  these  niche-oriented 
capabilities  fully  realized  in  every 
presentation  graphics  package. 

The  other  packages  in  our  re- 
view focus  on  a  smaller  selection  of 
mainly  business-oriented  charts,  and 
more  fully  develop  their  other  assets. 
Most  of  these  packages  were  originally 
conceived  as  slide  generators,  and  like 
the  graphics  studios  of  yore,  they  are  set 
up  to  make  attractive  images  with  pro- 
vided data.  These  packages  have  evolved 
by,  among  other  things,  improving  their 
data  import  abilities;  over  time,  presenta- 
tion graphics  packages  have  incorporated 
first  data  import,  then  data-linkage,  and 
now  DDE  (Dynamic  Data  Exchange) 
and  even  OLE  (Object  Linking  and 
Embedding). 

MAKING  A  SELECTION 

In  all  cases,  quick  ramp-up  time  is  key 
to  successful  use,  since  presentation 
products  tend  to  be  used  less  frequently 
than  mainstay  applications,  and  since 
there  are  often  stretches  of  time  between 
their  use.  Products  must  be  easy  to  learn 
and  easy  to  use.  Tutorials,  both  on-line 
and  written,  are  important,  as  are  attrac- 
tive and  useful  templates  for  the  basic 
kinds  of  slides  (text  and  data  charts).  The 
majority  of  slides  in  the  majority  of  shows 
are  word  slides,  generally  bulleted  lists. 
Packages  need  robust  text-handling  facil- 
ities, including  scalable  fonts,  a  variety  of 
typefaces,  and  text-fitting  capability,  as 
well  as  some  useful  metaphor  for  process- 
ing this  text. 

AH  but  one  of  the  packages  included 
in  this  review  use  some  sort  of  outline r 
for  viewing  slide  text.  At  the  very  least, 
the  outliner  may  be  no  more  than  a  title 
sorter  that  you  can  use  simply  to  re- 
arrange your  slides;  at  the  very  most,  with 
an  outliner  such  as  the  one  in  Persuasion, 
you  can  generate  an  entire  presentation 
without  ever  changing  from  outline  view 
to  slide  view. 

Beyond  that,  font  handling  should 
take  into  account  both  slide  presenta- 
tions and  printed  copy;  after  all.  the  most 
common  format  for  the  output  of  these 
packages  is  printed  handouts,  and  even 
slide  shows  are  usually  accompanied  by 
some  sort  of  paper-based  visual  guide. 
Recent  studies  are  beginning  to  show  that 
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•  Freelance  Graphics  for  Windows 

•  Microsoft  PowerPoint 


Each  of  the  presentation  graphics  packages  re- 
viewed here  is  a  rose:  While  appreciating  its  beauty, 
you're  going  to  bloody  your  hands  a  bit  on  the 
thorns.  All  the  products  offer  important  strengths, 
from  ease  of  use  to  especially  strong  technical  chart- 


ing. But  every  one  of  them  also  exhib- 
its irritating  weaknesses. 

Freelance  Graphics  for  Windows 
($495)  remains  one  of  the  strongest 
packages  for  the  novice  user.  Free- 
lanced attractively  designed  Smart- 
Masters  guide  you  through  the  text, 
data,  and  clip-art  entry  process,  allow- 
ing you  to  generate  slides  quickly.  But 
the  underlying  architecture  of  these 
SmartMasters  is  confusing  enough  to 
make  editing  them  frustrating. 

Microsoft  PowerPoint  ($495)  is  an- 
other exceptionally  easy  product  to 
use.  Though  its  master  system  is  far 
less  ambitious  than  Freelance  s,  the 
tools  provided — such  as  the  Style 
Dropper — ultimately  render  it  the 
more  flexible  of  the  two  packages  for 
the  design-as-you-go  user.  II  data 
charts  make  up  a  large  part  of  your 
presentations,  however.  PowerPoint's 
OLE-server  charting  engine  may 
drive  you  to  distraction.  When  we  fi- 
nally see  in-place  editing  of  OLE  ob- 
jects, relying  on  an  OLE  server  for 
such  a  fundamental  function  may  be 
the  right  solution:  for  now.  the  con- 
stant jumping  back  and  forth  while 
you're  fine-tuning  a  chart  is  awkward. 

With  its  superior  outlining  capabil- 
ities. Aldus  Persuasion  ($495)  remains 
the  best  product  for  producing  long, 
text-intensive  presentations,  and  its 
excellent  import  facilities,  sophisti- 
cated masters,  and  bulletproof  output 
make  it  a  strong  product  for  more 
graphically  minded  users.  Its  weak 
data  handling  and  steep  learning 
curve  undercut  its  usefulness. 

More  than  any  other  product  on 
the  market.  SoftCraft  Presenter 
($595)  unites  the  worlds  of  desktop 


presentations  and  traditional  presen- 
tation graphics.  The  package  can  gen- 
erate data-driv  en  animations — a  giant 
step  beyond  the  flying  bullets  offered 
by  the  competitition — in  addition  to 
being  able  to  handle  hard-copy  output 
like  a  pro.  Unfortunately,  its  data 
charting  is  just  adequate,  and  its  ani- 
mation architecture  daunting. 

Harvard  Graphics  for  Windows 
($595)  and  Claris  Hollywood  ($499) 
create  presentations  adequately  but 
quirkily.  Although  well  behaved  for 
simple  text  and  data  entry,  main  oper- 
ations in  Harv  ard  failed  to  work  as  ex- 
pected. Hollywood's  steep  learning 
curve  and  output  problems  are  not 
quite  offset  by  its  strong  data-charting 
and  drawing  tools. 

Technical  presenters — those  re- 
quiring specialized  chart  types  and 
packages  that  can  handle  large  data 
sets — have  long  been  neglected  by 
presentation  graphics  products.  Al- 
though they  oiler  powerful  charting 
and  novel  features.  DeltaGraph  Pro- 
fessional ($495)  and  Stanford  Graph- 
ics ($495 )  offer  problems  galore. 

DeltaGraph's  data  notebook,  mul- 
tipage  data  sheets,  and  use  of  drag- 
and-drop  libraries  are  state  of  the  art. 
But  these  advanced  features  hardly 
compensate  for  the  frequent  crashes 
and  severe  output  problems  we  expe- 
rienced. Similarly,  features  such  as  the 
Graphic  Equalizer,  which  prov  ides  an 
interesting  way  to  play  visual  what-il 
games  w  ith  your  data,  don't  even  be- 
gin to  justify  the  effort  of  wading 
through  the  convoluted  architecture 
or  the  number  of  bugs  we  encountered 
while  testing  Stanford  Graphics,  the 
more  technically  ambitious  package. 


NOVEMBER  10. 1992  PC  MAGAZINE  247 


GRAPHICS 


Presentation  Graphics 


Suitability  to  Task: 
Presentation  Graphics 
Software 

Most  of  the  products  we  review  here 
do  a  satisfactory  job  of  generating  typ- 
ical presentations.  But  each  has  differ- 
ent strengths  that  you  should  match 
with  your  specific  needs. 

Many  users  of  presentation  graphics  packages  do 
not  use  a  presentation  product  very  frequently — 
certainly  not  frequently  enough  to  maintain  a  high 
level  of  skill  Quick/infrequent  presentations 

evaluates  a  package's  usefulness  to  a  first-time  or 
infrequent  user  To  receive  a  good  score,  a  package 
should  be  easy  to  learn,  easy  to  use  for  creating 
attractive  presentations  quickly,  and  easy  to  pick  up 
again  after  a  hiatus. 

Text  charting  forms  the  core  of  most  business- 
oriented  presentations,  because  it  allows  a  pre- 
senter to  underscore  the  essence  of  a  verbal  mes- 
sage visually.  The  speed,  ease,  and  flexibility  with 
which  text  can  be  arranged  and  formatted  are  funda- 
mental measures  of  a  package's  prowess 

Two  or  three  years  ago,  people  considered  presenta- 
tions and  data  charts  more  or  less  synonymous 
While  that  Is  no  longer  the  case,  data  charting 
still  makes  up  an  important  component  of  most  pre- 
sentations. The  breadth  and  types  of  automatic 
charts;  the  flexibility  of  data  import,  linking,  and 
manipulation;  and  the  potential  for  customization 
are  the  fundamental  issues  to  ponder  when  evaluat- 
ing a  package's  data-charting  abilities. 

Notes,  comments,  labels,  arrows,  pointers,  and  illus- 
trations can  add  impact  to  even  the  handsomest 
charts.  For  this  reason,  presentation  packages  come 
equipped  with  illustration  and  annotation  tools 
(and  clip-art  libraries)  to  simplify  the  task  of  enhanc- 
ing their  basic  output  Flexibility  of  file  importing, 
ease  of  color  handling,  and  usability  of  the  drawing 
tool  set  are  of  primary  importance 

An  effective  method  of  displaying  the  fruits  of  a 
presentation  creator's  labor  is  the  screen  show, 
where  images  are  displayed  on  the  PC's  screen 

judiciously  used  animation  and  transi- 
tions can  significantly  increase  your  im- 
pact as  a  presenter:  If  you  are  turning  to 
laptop-based  presentations,  the  desktop 
presentation  capabilities  of  a  product  are 
crucial.  These  screen  show  capabilities  in- 
clude a  mechanism  for  distributing  your 
presentation,  be  it  Freelancers  DOS  run- 
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Desktop  presentations  evaluates  the  degree 
of  control  a  user  has  over  the  duration  and  sequence 
of  the  display  (hyperlinks  are  a  big  plus)  and  the 
selection  of  transition  effects  between  images 
Runtime  screen  shows,  which  don't  require  you 
to  launch  the  entire  application,  definitely  add 
value 

Hard-copy  presentations  evaluates  the  quality  of 
35-mm  photographic  slide  (imaged  at  service  bu- 
reaus), color  PostScript,  and  monochrome  laser  out- 
put Laser  printing  can  include  full  presentation 
pages  or  reduced  images  ganged  on  a  page  as  hand- 
outs or  speakers'  notes  Not  all  packages  deal 
equally  well  with  the  demands  of  interfacing  with 
a  variety  of  output  devices;  the  ability  to  switch 
among  them  transparently  with  little  or  no  page  re- 
formatting is  a  huge  time-saver  and  is  almost  as 
important  as  the  attractiveness  of  the  output 

Presentation  management  rates  the  balance  be- 
tween the  details  (individual  pages  or  slides)  and 
the  larger  picture  (the  overall  flow  of  ideas)  A  well- 
designed  presentation  product  should  allow  users 
to  move  freely  among  a  single-page  view  and  a 
thumbnail  view  that  shows  all  the  slides  in  order; 
in  addition,  a  text-only  (or  outliner)  view  seems  to 
be  the  most  productive  approach  for  facilitating 
strong  presentation  structure.  The  ability  to  create 
handouts  and  speakers'  notes  quickly  and  easily, 
as  well  as  switch  among  multiple  output  devices, 
are  also  important  considerations. 

time  maker  or  PowerPoint's  included 
Windows  playback  utility. 

All  eight  packages  in  this  review  are 
able  to  import  data  from  a  variety  of 
spreadsheet  formats;  most  are  able  to 
maintain  a  "live"  link  to  the  external 
sheet,  and  most  also  allow  manipulation 
of  the  data  within  the  graphics  package. 


(This  last  ability  is  handy  if,  for  instance, 
you  need  to  chart  only  a  portion  of  a 
linked  spreadsheet.)  The  best  packages 
also  allow  users  to  select  discontiguous 
data  on  a  spreadsheet  and  graph  it  with- 
out needing  to  reformat  the  spreadsheet. 

Graphics  are  integral,  though  many 
infrequent  users  will  do  little  more  than 
choose  an  attractive  template  and  add  a 
bitmapped  company  logo  or  interesting 
clip  art.  However,  these  packages  are 
generally  capable  of  fairly  sophisticated 
illustration,  including  color  handling  and 
the  ability  to  draw  Bezier  curves. 

To  evaluate  these  packages,  we  used 
essentially  the  same  procedures  we  fol- 
lowed the  last  time  we  looked  at  these 
products,  with  a  few  enhancements  de- 
signed to  test  the  technical  and  artistic  ca- 
pabilities of  the  packages  more  fully. 
(For  a  description  of  the  testing  method- 
ology, see  the  "How  We  Tested"  sidebar 
on  pages  166  and  167  of  the  March  17, 
1992,  issue.) 

Which  package  will  work  best  for 
you?  Consider  your  level  of  design  expe- 
rience (with  and  without  computer-based 
graphics  packages),  the  types  of  slides 
you  need  most,  and  the  way  you  mentally 
organize  information  when  looking  over 
presentation  graphics  packages.  Users 
who  need  to  create  a  wide  array  of  scien- 
tific charts  will  want  to  consider  Stanford 
Graphics  or  DeltaGraph.  Users  with  a  se- 
rious commitment  to  the  DOS  version  of 
Harvard  Graphics  (currently  the  market 
leader  in  this  category)  or  Microsoft 
PowerPoint  may  wish  to  stay  with  a  pack- 
age that  maintains  compatibility  with 
those  programs'  file  formats. 

Choosing  a  package  that  works  in  a 
way  that  matches  how  you  think  will 
smooth  out  the  development  process 
considerably.  If  you  need  to  see  all  your 
slides  at  once  in  order  to  organize  them, 
any  package  with  a  slide  sorter  will  suit 
you,  but  if  you  need  to  focus  on  words 
you  will  want  full-fledged  outliner  or  sim- 
ple title-sorter  capabilities.  And  if  your 
presentation  requires  multimedia  sup- 
port, you'll  want  to  look  at  Harvard 
Graphics  for  Windows  and  SoftCraft 
Presenter  before  making  your  decision. 

While  none  of  these  packages  is  per- 
fect, they  are  all  perfectly  capable  of  gen- 
erating a  typical  presentation.  Whichever 
one  you  decide  on.  it  is  bound  to  be  an 
effective  tool  for  making  your  point. 
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BY  LENNY  BAILES 
Aldus  Persuasion  is  a  well-integrated 
package  that  is  thoughtfully  designed  to 
give  the  user  complete  control  of  a  pre- 
sentation's appear- 
ance. Persuasion 
2.1,  retailing  for 
$495,  offers  a  sepa- 
rate runtime  slide 
viewer  and  the  abil- 
ity to  link  data 
charts  to  Microsoft 
Excel  and  Lotus 
l-2:3  spreadsheets. 
However,  the  pack- 
age's bare-bones 
Data  Manager  still 
lags  behind  the 
other  sophisticated 
features  of  the  pro- 
gram.   

Persuasion  makes  it  easy  to  work  with 
text  and  graphic  elements,  both  globally, 
in  its  outliner,  and  locally,  in  individual 
slides.  Using  the  standard  Windows  pull- 
down menu  interface  and  PageMaker- 
like  pasteboard  metaphor,  the  package 
offers  several  alternative  ways  to  build  a 
presentation.  Persuasion's  multiple  slide 
master  approach  to  layout  is  a  bit  com- 
plex, but  new  users  will  be  able  to  crank 
out  presentations  by  selecting  from  a 
wide  variety  of  "autotemplates."  Each 
autotemplate  contains  a  set  of  prefor- 
matted  text  and  graphics  slide  masters. 
You  can  apply  these  autotemplates  to  in- 
dividual slides,  or  tag  them  to  text 
entered  in  the  outliner.  Bulleted  text  and 
data  charts  fall  into  place  automatically 
on  each  slide  when  tagged  with  an  appro- 
priate slide  master  style. 

Persuasion's  long  suit  is  its  full-fea- 
tured outliner/word  processor.  When  you 
open  a  new  presentation,  the  package 
starts  you  in  the  outline  view  (you  can 
also  choose  to  default  to  slide  view).  The 
preferred  way  to  create  slides  in  Persua- 
sion is  to  type  text  into  the  outliner  or 
to  import  chart  contents  from  a  word  pro- 
cessor file.  The  package's  Smart-ASCII 
import  feature  makes  it  easy  to  preserve 
the  hierarchical  structure  of  your  text 
when  placing  it  into  the  outliner.  Most  PC 
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Aldus  Persuasion's  Preformatted  slide  masters 
allow  the  user  to  produce  multiple-column  bulleted 
text  charts  with  ease.  Break  points  indicated  In  the 
outliner  automatically  flow  chart  text  to  the 
appropriate  placeholder. 


word  processing  formats  can  also  be  im- 
ported. While  slide  templates  and  ele- 
ments can  be  placed  from  within  the  out- 
liner, you  can  also  jump  into  individual 
slides  to  place  charts,  set  backgrounds, 
and  import  graphic  images. 

Persuasion's  slide  masters  contain 
placeholders  that  automatically  format 
text  or  chart  data  entered  in  the  outliner. 

Placeholder  con- 
tents are  bidi- 
rectionally  linked 
with  the  corre- 
sponding entries  in 
the  outliner.  This 
link  allows  you  to 
make  your  changes 
directly  on  the  slide 
and  have  them 
automatically  up- 
dated in  the  out- 
liner, and  vice  versa. 
By  choosing  an  ap- 
propriate slide  mas- 
ter, it  proved  easy 
^^^^^^^^^^  for  us  to  create  the 
two-column  bullet  charts  included  in  our 
test  presentation.  In  addition,  the  pack- 
age supports  up  to  six  levels  of  indented 
bullets. 

Unfortunately,  if  you  print  with  the  in- 
cluded MagiCorp  slide  driver,  you  don't 
get  access  to  the  TrueType  Symbol  or 
WingDings  fonts.  Because  of  this,  our 
bullet  choices  were  limited  to  what  was 
available  in  the  primarily  alphanumeric 
fonts  the  package  includes  in  its  bundled 
version  of  Adobe  Type  Manager. 

Persuasion  offers  a  variety  of  data 
chart  types  and  great  flexibility  by  allow- 
ing you  to  manipulate  the  individual 
chart  elements.  Again,  a  series  of  prede- 
fined chart  styles  shields  the  novice  user 
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Communications 
Gap. 
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Price  129.95 


If  all  the  technological 
advances  and  new 
products  have  you 
wondering  what's  really 
worth  your  time  and 
money,  bridge  your 
communications  gap 
with  PC  Magazine 
Guide  to  Modem 
Communications. 
Whatever  your  budget, 
whatever  your  technical 
know-how,  whatever 
your  present  equip- 
ment— Les  Freed  and 
Frank  J.  Derfler,  Jr., 
have  the  answers. 
They've  worked  with 
and  tested  just  about 
every  known  hardware 
option,  software  prod- 
uct, and  on-line 
service. 


Available 
at  fine 
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Coming  Attractions 


by  Gayle  C.  Ehrenman 
Time  waits  for  no  man,  nor  for  any  pre- 
sentation graphics  package.  DrawPer- 
fect  (WordPerfect  Corp.;  Orem,  Utah; 
801-225-5000)  and  Harvard  Graphics 
for  DOS  (Software  Publishing  Corp.; 
Santa  Clara,  California;  408-986-8000), 
two  packages  that  were  left  behind 
when  others  in  the  category  revamped, 
are  now  busy  playing  catch-up.  New 
versions  of  these  packages,  and  in  the 
case  of  DrawPerf ect  a  new  name 
(WordPerfect  Presentations),  and  a 
new  sibling  should  help  them  reenter 
the  race. 

WordPerfect's  presentation  graph- 
ics product  has  undergone  more  than 
just  a  name  change.  Where  DrawPer- 
fect  was  a  single  DOS-based  package, 
it  has  now  given  way  to  twins:  Word- 
Perfect Presentations  for  DOS  and 
WordPerfect  Presentations  for  Win- 
dows. The  DOS  product,  in  beta  testing 
at  the  time  of  this  writing,  should  be 
available  by  the  time  you  read  this.  The 
Windows  product  was  not  yet  in  beta 
at  the  time  of  this  review:  both  will  re- 
tail for  $495. 

These  two  packages  share  more 
than  a  name;  they  share  an  almost  iden- 
tical easy-on-the-eyes  graphical  inter- 
face, which  features  pull-down  menus, 
and  the  same  customizable  button  bar 
as  WordPerfect  for  Windows.  The 
DOS  package  also  supports  familiar 
WordPerfect  keystrokes.  Both  pack- 
ages now  offer  a  slide  sorter  for  view- 
ing an  entire  presentation  and  reorder- 
ing slides  by  simply  clicking  and 
dragging  and  a  slide  editor  for  creating 
and  manipulating  individual  slides. 

When  you  launch  WordPerfect 
Presentations  for  DOS,  you're  immedi- 
ately kicked  into  drawing  mode.  To 
create  a  presentation,  however,  you'll 
have  to  use  the  menus  first  to  change 
to  presentation  mode.  (With  the  Win- 
dows product,  you're  always  in  presen- 
tation mode.)  Whether  creating  or  edit- 
ing a  slide,  you're  presented  with  a 
split-screen  view.  For  bullet  and  text 


charts,  you  see  an  outliner  on  the  top 
of  the  screen  and  the  slide  on  the  bot- 
tom of  the  screen;  for  data  charts,  the 
outliner  is  replaced  with  a  spreadsheet. 
While  you  can't  edit  directly  on  a  slide, 
which  is  a  bit  of  an  inconvenience,  the 
split-screen  approach  gives  you  an  op- 
portunity to  preview  your  changes  as 
you  make  them  (and  undo  them  if  nec- 
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WordPerfect  Presentations  still  does  not  have  In- 
place  editing  for  text  slides,  but  it  does  give  you 
a  WYSIWYG  view  of  your  text  In  a  split  screen.  The 
product  Improves  on  DrawPerf  ect 's  Interface  by 
using  iconic  toolbars. 

essary),  without  first  changing  views. 

In  addition.  WordPerfect  Presenta- 
tions for  DOS  now  offers  support  for 
Type  1  fonts,  20  popular  sound  cards — 
ships  with  over  100  MIDI  sound  clips — 
and  includes  a  gallery  of  easy-to-use, 
editable  slide  templates.  Also  new  is 
the  spreadsheet-like  data  entry  sheet 
that  allows  you  to  perform  calculations 
on  your  data,  gives  you  the  ability  to 
import  data  from  a  wider  variety  of 
other  programs,  and  provides  a  newly 
expanded  variety  of  chart  types  to 
choose  from.  Area,  organization,  and 
surface  charts,  as  well  as  tables,  are 
among  the  recent  additions  to  the 
charting  gallery. 

WordPerfect  Presentations  has  also 
made  it  easier  to  create  colorful  presen- 
tations. The  latest  version  of  the  pack- 
age offers  more  sophisticated  color 
handling,  including  the  abilities  to  cre- 
ate custom  palettes  of  256  colors,  spec- 
ify gradient  fills  on  objects  and  text, 
and  print  to  a  wider  array  of  color  print- 


ers. The  painting  and  drawing  tools 
have  improved,  too.  You  can  now  cre- 
ate, edit,  and  trace  bitmaps;  blend  ob- 
jects; create  regular  polygons,  closed 
curves,  freehand  objects  and  rounded 
rectangles;  and  place  arrowheads  as 
line  ends.  More  important,  you  can  re- 
size and  move  the  objects  you  create 
by  clicking  and  dragging  their  handles. 

INCREMENTAL  IMPROVEMENT 

Software  Publishing  Corp.  has  made 
far  less  radical  changes  to  the  $595  Har- 
vard Graphics  for  DOS,  Version  3.05, 
which  should  be  available  by  the  time 
you  read  this.  Some  of  the  improve- 
ments, such  as  full  support  for  DOS  5.0 
and  faster  menu  redraws,  are  easy  to 
overlook.  Other  enhancements,  includ- 
ing the  ability  to  import  Lotus  1-2-3  3.0 
and  Excel  3.0  charts  and  data,  are  more 
readily  apparent. 

Perhaps  the  most  dramatic  enhance- 
ments, though,  come  in  the  form  of  the 
package's  new  ScreenShow  capabili- 
ties. With  Version  3.05,  you  can  now 
launch  any  DOS  or  Windows  applica- 
tion (such  as  an  animation  program) 
from  within  a  Harvard  ScreenShow,  ei- 
ther automatically,  or  manually  via  a 
HyperShow  button.  ScreenShows  are 
faster  and  more  colorful,  too,  now  that 
Harvard  predraws  charts  in  memory 
and  supports  VGA  in  ScreenShows. 

Because  of  another  welcome  addi- 
tion, you  can  now  print  all  .PCX  files 
used  in  a  presentation  for  use  as  hand- 
outs— and  on  a  wider  variety  of  black 
and  white  and  color  printers,  too. 
You  can  also  record  and  play 
music  and  voice  annotations  as  part  of 
your  ScreenShows.  The  package  now 
supports  both  waveform  and  MIDI- 
files. 

These  upgrades  may  not  change  the 
face  of  presentation  graphics,  but  they 
do  prove  that  DOS  is  not  dead.  And 
contrary  to  that  well-worn  adage,  you 
can  definitely  teach  an  old  dog — or  an 
old  presentation  graphics  package — a 
few  new  tricks.  □ 
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TRADE  IN YOUR 
DRAWING  PROGRAM 

FOR  A 
MASTERPIECE. 


With  some  drawing  programs,  artistic 
expression  can  feel  more  like  artistic 
repression.  And  then  there's  Professional 
Draw®  from  Gold  Disk  -  which  lets  you 
express  yourself  like  a  master.  Profes- 
sional Draw  gives  you  the  most  powerful 
set  of  drawing  tools  you  can  imagine, 
with  23  drawing  methods.  19  drawing 
tools  and  8  precision  snap-to  modifiers. 
In  a  recent  comparison  of  leading  illustra- 
tion software,  Publish  magazine  said,  "This 
program  leads  the  pack  in  raw  power  and 


still  manages  to  live  in  user-fnendly  envi- 
rons."* And  as  you  can  see,  Professional 
Draw  is  not  just  powerful.  It's  also  ex- 
tremely intuitive  to  use.  You  can  work 
with  multiple  pages  and  layers,  draw  and 
edit  in  full  color,  and  do  precise  designs 
without  repetitive  zooming.  Create  muti- 
ple-page  brochures,  with  linked  text 
blocks,  auto-hyphenation  and  spell  check- 
ing, and  full  DTP  kerning,  tracking  and 
spacing.  Extrude  or  distort  type,  set  type 
on  a  curve  or  make  irregular  wrap- 


arounds. All  of  which  means  that 
Professional  Draw  is  the  next  generation 
of  illustration  software.  But  don't  toss 
your  old  program  -  there's  still  one  thing 
it's  good  for.  The  MSRP  of  Professional 
Draw  is  just  $495.  But  if  you  show  a 
manual  or  program  disk  from  Corel- 
DRAW," Designer,"  PageMaker*  or 
Ventura  Publisher,"  you  can  trade  up  for 
only  $  1 29.'  See  your  local  dealer,  or  call 
1-800-465-3375  to  order  direct  And  turn 
your  work  into  a  work  of  art 


•  Publish.  June  1 992.  r  Upgrade  offer  good  whrfe  supplies  last  The  following  are  trademarks  or  registered  trademarks  of  their  respective  companies:  CorelDRAW  of  Corel  Systems.  Designer  of  Micrografx, 

PageMaker  of  Aldus  Corp  .  Ventura  Publisher  of  Xerox  Corp  ©1992  Gold  Disk  Inc. 
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A  Guide  to  Data  Charting: 

Breaking  Out  Beyond  Bars 


Column  charts  are  useful  for  comparing  discrete     He  charts  are  well  suited  for  displaying  relative 


categories.  For  example,  lets  say  you  want  to 
chart  the  number  of  participants  by  city  in  an 
ongoing  survey.  By  representing  each  year  as  a 
different  color,  you  can  show  the  total  and  the 
break  out  by  year  while  still  keeping  the  display 
simple  and  attractive. 


proportions  within  a  whole.  In  this  example,  the 
total  number  of  cars  sold  is  broken  out  by  car 
type,  with  each  type  represented  by  a  piece  of 
the  pie. 


Everybody  is  familiar  with  the  line  graph:  Today's 
charting  tools  provide  options  to  smooth 
straight-line  estimates  into  curves.  Line  charts 
are  particularly  useful  in  displaying  trends 
(indicated  by  the  slope  of  the  line)  over  time. 
Anchors-A  ines  running  from  the  curve  to  the 
x-  or  y-axis-clarify  exactly  where  a  plotted 
point  falls. 
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An  area  pht  is  useful  for  displaying  the 
contribution  of  multiple  items  in  making  up  a 
total  over  a  continuous  period  of  time.  For 
example,  you  might  track  sales  by  product  with 
each  colored  band  representing  a  different 
product  line. 
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High-low-close  charts  are  commonly  used  to 
convey  Information  about  stock  prices  over  time; 
In  general,  they  can  also  be  used  to  display 
concisely  a  range  of  observations  taken  over 
several  periods  of  time.  The  vertical  bars  can  be 
used  to  indicate  the  high  and  low,  while  ticks  on 
the  left  and  right  of  the  bar  indicate  the  initial 
and  final  observations,  respectively.  Color  coding 
can  be  used  to  emphasize  either  the  trend  or  the 
first  or  last  observations. 


Bubble  plots  are  effective  for  displaying  certain 
types  of  multidimensional  data  sets;  bubble  size 
Is  a  visually  Intuitive  way  to  represent  relative 
importance.  Lets  say  you  want  to  look  at  product 
sales  (on  the  y-axts)  by  region  (on  the  x-axis). 
The  diameter  of  the  bubble  could  indicate  the  size 
of  the  potential  market  By  making  each  bubble 
into  a  pie  chart,  an  additional  variable  can  be 
Introduced  without  making  the  chart  visually 
complicated.  For  example,  each  slice  could 
represent  a  different  income  group  within 
the  market 
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Bar  and  pie  charts,  long  the  staple  of  American  businesspeople,  are  readily  understood 
but  not  appropriate  for  many  types  of  data.  Today's  presentation  graphics  packages 
can  churn  out  more  sophisticated  data  charts  than  ever  before,  so  you  might  want  to 
think  of  expanding  your  charting  repertoire. — by  Sheryl  Canter 


A  complex  project  with  many  component  tasks 
can  be  enormously  difficult  to  manage  without 
some  device  to  keep  track  of  what  needs  to  be 
done  and  when.  Gantt  charts  provide  a  visual 
representation  of  the  start  and  end  times  of 
each  task  so  you  can  immediately  see  where 
bottlenecks  are  likely  to  occur. 


Scatter  plots  are  an  effective  way  to  detect 
patterns  visually  in  a  data  set  In  regression 
analysis,  a  scatter  plot  of  the  errors  is  crucial 
for  catching  systematic  patterns  that  would 
invalidate  your  results.  The  example  shown 
includes  x.y  anchors,  which  make  it  easier  to  see 
the  values  associated  with  each  point 


0     20    40    80    BO   100  120  140  160  180  200 


X.y  plots  with  a  double  y-axls  are  useful  for 
comparing  the  shapes  of  two  curves  that  are 
scaled  differently.  For  example,  you  could  use  an 
x.y  plot  to  analyze  seasonal  sales  patterns  of  two 
products  with  different  sales  volumes;  the  x-axis 
would  be  time,  and  each  rax  is  would  be  a 
product's  sales.  Similarities  in  seasonal  patterns 
will  be  immediately  apparent  when  the  curves  are 
plotted  together  on  the  same  chart 
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An  error  plot  displays  a  measure  of  dispersion 
(the  standard  deviation)  in  addition  to  the  mean, 
to  give  you  a  better  sense  of  how  well  the  average 
represents  the  data.  Error-bar  plots  are 
commonly  used  to  display  the  results  of  a 
regression  analysis;  an  overlay  of  the  x.y  curve 
can  be  used  to  emphasize  the  trend. 


The  Cartesian  (x.y)  coordinate  system  Is  useful 
for  many  things,  but  it  is  not  the  only  way  to 
represent  a  point  in  space.  Points  can  also  be 
described  in  terms  of  a  circle,  rather  than  a 
rectangle;  each  point  is  located  according  to  its 
distance  from  the  center  and  its  angle  from  a 
fixed  radius  within  the  circle.  Polar  plots  an  a 
more  natural  way  than  Cartesian  plots  to 
describe  certain  phenomena  and  are  commonly 
used  in  star  mapping  and  vector  analysis. 


Surface  plots  are  useful  for  three-variable  trend 
analysis.  They  provide  a  quick  visual  summary 
of  complex  relationships  such  as  the  combined 
effect  on  sales  volume  of  dollars  spent  on 
television  advertising  and  in-store  promotion. 
Overlaying  a  color-coded  contour  plot  can  help 
make  the  information  even  clearer. 
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from  having  to  edit  the  presentation  man- 
ually, but  those  who  favor  the  hands-on 
approach  can  edit  at  will.  The  chart  title, 
legend,  and  individual  data  areas  can  all 
be  selected  separately,  resized,  and 
tagged  with  custom  color  and  font  specifi- 
cations. The  package  can  only  generate 
graphs  on  two  axes,  though.  To  offset 
this,  it  does  offer  a  cosmetic  three-dimen- 
sional shading  effect. 


FACT  FILE 


Aldus  Persuasion,  Version  2.1 

Aldus  Corp.,  411 1st  Ave.  South,  Seattle,  WA 
98104;  800-333-2538, 206-628-2320; 
fax,  206-343-4259 


.l&iitlfamvtn 


List  price:  $495 
Requires:  286-based  PC  or  bet- 
ter, 2MB  RAM.  20MB  hard  disk 
space,  Microsoft  Windows  3.x. 
In  short  Aldus  Persuasion  is 
tops  for  long,  text-based  presen- 
tations, and  it  includes  powerful 
tools  to  customize  individual  slides  The  weak  data 
manager  makes  Persuasion  less  suited  to  intensive 
data  charting 

/mT>l  ON  READER  SERVICE  CARD 


NO-FRILLS  DATA  HANDLING 

On  the  other  hand,  Persuasion's  Data 
Manager  is  adequate,  but  offers  no  extra 
frills.  We  had  to  import  the  spreadsheet 
for  our  test'  presentation  by  specifying  a 
global  cell  range.  The  alternative  is  a  tedi- 
ous one-named-range-at-a-time  proce- 
dure. Unlike  its  leading  competitors.  Per- 
suasion will  not  let  you  select  part  of  a 
data  sheet  to  generate  your  graph:  We 
had  to  cut  and  paste  data  manually  to  cre- 
ate a  combination  chart  overlay  in  our 
test  presentation.  In  addition,  the  overlay 
data  must  always  be  the  first  data  series 
in  the  Data  Manager. 

Persuasion  does  support  DDE  and 
OLE  links  between  Excel  and  1-2-3 
worksheets,  allowing  you  to  update  your 
presentation  automatically  by  changing 
cell  data  in  another  application.  You  can 
also  link  graphic  images  such  as  an  Excel 
chart  or  a  bitmap. 

Persuasion's  drawing  tools  are  ade- 
quate, but  the  package  offers  only  bit- 
mapped pattern  fills — unsuited  for  use  in 
35-mm  slides — and  a  limited  number  of 
line  styles.  Fortunately,  we  were  able  to 
substitute  color  fills  for  gray  patterns 


MAPIIC8 

Presentation  Graphics 

when  creating  our  test  flow  chart,  thereby 
avoiding  the  pattern  fills.  Persuasion  of- 
fers a  mediocre  collection  of  black-and- 
white  clip  art,  and  only  one  color  TIFF 
clip-art  image.  Excellent  import  filters 
compensate  for  the  unimpressive  clip  art, 
making  it  possible  to  place  vector  and  bit- 
mapped images  from  most  PC  and  Mac- 
intosh drawing  programs. 

Persuasion  is  close  to  the  top  of  the 
heap  for  displaying  or  printing  finished 
slides.  The  flexibility  offered  by  separate 
presentation  and  notes/handout  printers 
allows  you  to  prepare  your  output  for  a 
slide  service  bureau  and  accurately  see 
what  the  handouts  will  look  like  at  the 
same  time.  The  generic  Windows  printer 
driver  provided  by  MagiCorp  Slide  Ser- 
vice allows  you  to  compose  for  35-mm 
slide  printing  and  still  see  WYSIWYG 
fonts  on-screen.  This  driver,  which  super- 
sedes the  one  included  in  the  Persuasion 
box,  can  be  downloaded  from  the  Magi- 
Corp BBS.  It  updates  your  ATM  profile 
to  map  the  MagicCorp  font  list  to  the 
fonts  you  have  installed  on  your  system. 

The  Notes  feature  allows  only  one 
slide  per  page,  but 
in  a  pinch,  you  can 
fake  multiple  slides 
by  configuring  a 
handout  page  as  a 
notes  page.  You  can 
choose  separate 
output  devices  for 
slides  and  handout.' 
notes  pages.  This 
dual-selection  fea- 
ture is  a  thoughtful 
touch  that  ensures 
the  presentation 
and  handouts  will 
print  the  way  they 
look  on-screen.  The 
order  of  the  slides  in 
your  presentation 
for  display  can  be  arranged  at  a  glance 
in  Persuasion's  slide  sorter. 

For  electronic  presentations,  15  ef- 
fects options  can  be  applied  to  primary 
and  subsequent  slide  layers.  Persuasion 
supports  successive  layered  builds,  allow- 
ing any  element  to  be  positioned  on  any 
slide  layer. 

Whether  electronic  or  slide-based,  if 
you  generate  long,  text-dominated  pre- 
sentations, Aldus  Persuasion  will  meet — 
and  probably  exceed — your  every  need. 


Claris  Corp. 

Claris  Hollywood 


Quarterly  Profits.  Fall  89 
-Spring  92 _ 


Claris  Hollywood's  Data  Manager  allows  you  to 
Import  selected  spreadsheet  ranges  into  its 
worksheet  and  choose  a  display  range  by  selecting 
with  the  mouse.  Although  you  cannot  select 
discontinuous  ranges  for  graphing,  you  can  save 
them  to  disk  and  subsequently  reimport  them  In 
any  order  you  like. 


BY  LENNY  BAILES 
Claris  Hollywood  ($499)  includes  many 
promising  features,  but  the  combination 
of  an  arcane  interface  and  some  program 
bugs  may  require  you  to  put  in  extra  time 
to  get  up  and  running.  Most  of  the 
changes  Claris  has  instituted  in  this  for- 
merly IBM-produced  package  are  for  the 
better:  The  company  has  added  a  variety 
of  import  filters  for  vector  and  bitmapped 
images,  and  text  can  now  be  added  in  ei- 
ther a  slide  or  in  the  outliner.  But  there 
are  still  more  improvements  to  be  made. 

When  you  open  a  new  presentation, 
Hollywood  starts  you  off  on  a  blank  slide 
page  and  assumes  that  you  know  what 
you  are  doing.  Unfortunately,  the  tem- 
plate information  and  text  stylesheets  are 
hidden  in  the  Color  Schemes  option  in 
the  fifth  pull-down  menu,  so  you'll  have 
to  do  some  digging  before  you  can  create 
a  slide.  Users  in  a  hurry  will  probably 
have  to  stick  to  the 
defaults  in  one  of 
the  predefined  tem- 
plates. These  are 
fairly  rudimentary, 
and  the  package 
doesn't  provide  op- 
tions such  as  discon- 
tinuing the  master 
background  on  in- 
dividual slides. 

Slide  titles  and 
bullet  charts  are  up- 
dated automatically 
when  changes  are 
made  in  either  out- 
line or  presentation 
view.  Outliner  con- 
^^^^^^^^^^  tents  can  now  be 
displayed  in  75, 50,  or  25  percent  reduced 
views,  making  it  possible  to  work  with 
WYSIWYG  titles  and  chart  text  in  large 
point  sizes. 

Hollywood's  outliner  does  a  satisfac- 
tory job  of  importing  ASCII  text  or 
WordPerfect  documents.  You  can  set 
both  font  and  color  information  in  the 
outliner,  simultaneously  viewing  your 
changes  on  a  slide.  The  package's  precon- 
figured  stylesheets  format  title  and  text 
chart  information  automatically  when  it 
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WE  HHP 
AN  tYE  ON  M 

BIG  PICTURE. 

But  our  perspective  is  a  little  different  than  the  competition's.  Whether  it's  our 
highly  praised  325NXL  notebook,  a  full  profile  450DX2  or  a  425CX  low  profile, 
every  Express  system  is  built  to  order.  We  maintain  exacting  standards  on  our 
manufacturing  line,  and  each  system  is  tested  before  it's  shipped.  We'll  even  give 
you  a  call  to  let  you  know  your  system  is  on  the  way. 

You  can  count  on  the  people  at  CompuAdd  Express. 

CompuGldd 
800-925-7811 


EXPRESS  NOTEBOOKS 

"The  CompuAdd  Express  325NXL  Notebook  feels 
really  good -like  sitting  at  the  head  of  the  confer- 
ence table,"  wrote  Computer  Shopper  (8/92)  "The 
325NXL  Notebook  is  destined  to  be  the  power 
accessory  of  the  future." 

Zeroing  in  on  the  details,  PC  Magazine  (8/92)  said 
"...on  our  ZDigit  Rundown  test,  the  [325NXL] 
lasted  nearly  5.5  hours -the  third-highest  score  of 
the  70  systems  tested  with  a  battery. " 

And  Computer  Buying  World  (8/92)  summed  up, 
calling  the  325NXL"The  clear  winner. ..with  its 
terrific  balance  of  performance  and  extras." 


120  MBhd 
On  425cxl! 


EXPRESS  425CXL 

■  120MB  hard  drive 


$2395 


Lease  for  only  #88/mo. 


EXPRESS  B2SNXL 

■  80MB  hard  drive 


$1895 


Lease  for  only  #70/mo. 


System  highlights 


l,misB9    ■  4MB  RAM 
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9600  baud  fax/2400  baud  modem 
FREE  Lotus  Works  3.0 
Built-in  mouse  trackball 
Only  5.3  pounds 


Copy 


apis  J3i|}0  am  uo  suojpnj^su!  aaohoj 


BtOO-^Bd'l^qQ 


Inverted  Back 


Follow  instructions  on  the  other  side 
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Inverted  Foldout  slip-sheet 


1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 


Free  end 


Bobby  Billinpley  -  Senior  Technical  Repraen 


Copy 


EXMNSIOHISA 

HIGH  PRIORITY. 

But  were  not  talking  big  buildings  and  corporate  infrastructure.  At  CompuAdd 
Express,  we've  designed  all  our  systems  with  growth  in  mind.  Our  standard  dual 
floppy  drive  leaves  an  extra  bay  open  for  tape  backup  or  another  hard  drive.  And 
our  new  line  of  Scalable  systems  lets  you  upgrade  from  386  to  486  simply  by 
changing  the  processor  chip. 

You  can  count  on  the  people  at  CompuAdd  Express. 

CompuCkJd 
800-925-7811 


EXPRESS  LOW  PROFILE  SYSTEMS 

Our  Scalable  systems  will  always  keep  up 
with  your  computing  needs  because  they 
let  you  upgrade  from  386  to  a  range  of 
fast  486  configurations.  Simply  pop  out 
one  chip  and  pop  in  another,  reset  your 
jumper  switches  and  you're  off.  It's  the 
simplest,  most  cost-effective  way  to  move 
up  to  powerful  computing.  Without  having 
to  invest  in  an  entirely  new  system!  Or 
pick  a  standard  Express  Low  Profile  at 


great  savings. 


EXPRESS  SCALABLE 
466DX2 

Lease  for  only  {S°2/mo. 


express  Scalable 

4S0DX2 


Lease  for  only  #84/  mo. 


express  Scalable 

4HDLC 

Lease  for  only  #62/mo. 


$1695 


EXPRESS  425CX 
LOW  PROFILE 


$¥70 

Lease  for  only  ?54/mo. 

$1595 


EXPRESS  SCALABLE 
MODX 

Lease  for  only  #59/mo. 


EXPRESS  U5SX    (l  )QC 
LOW  PROFILE 

Lease  for  only  #48/mo. 


Wt  HAW  AN  llABORAlt 

COMMUNICATIONS 

NETWORK. 


But  we're  not  talking  among  ourselves,  we're  listening  to  you.  That's  why  our  systems  are 
competitively  priced  and,  unlike  the  competition,  fully  configured.  Plus,  we  give  you  extras 
like  free  MS  DOS  5.0  and  Windows  3.1,  a  free  serial  mouse  and  a  non-interlaced  monitor. 
You  can  feel  secure  about  your  purchase  from  CompuAdd  Express,  because  we  back  it  up 
with  the  best  support  and  service  package  you'll  find  in  the  industry. 
You  can  count  on  the  people  at  CompuAdd  Express. 


EXPRESS  FULL  PROFILE  SYSTEMS 


When  you  call  CompuAdd  Express 
you  won't  have  long  waits  on  hold  like 
you  do  with  the  competition.  We'll  give 
you  a  30-day  money  back  guarantee 
and  our  30-day  Express  Exchange 
guarantee.  During  the  first  year  you 
own  your  system  we'll  also  provide 
free  onsite  service  for  all  desktop 
systems. 


tXPRtSS  450DX2 
fULL  PROfllE 


Lease  for  only  $88/mo. 


V 


EXPRESS  4JJDX  <)  flOC 
FULL  PROFILE  }Lf3lJ 


Lease  for  only  $77/mo. 


I 


■  64KB  Static  RAM  Cache  on 
motherboard 


■  14"  Non-interlaced  72Hz  HRVGA 

■  Dual  floppy  drive 


SYSTEM  HIGHLIGHTS 


Co, 


Todd  Reese  -  Sales  Representative 


BUT  Wf  DON'I  HAVE  TO  CUT  CORNERS  TO  CUT  PRICK. 


EXPRESS  LOW  PROEIIE  SYSTEMS     BWS  SOUK  466DX2 


All  our  full  featured,  low  priced  Low 
Profiles  include:* 

■  4MB  RAM  expandable  to  16MB 

■  Math  coprocessor  socket 

■  14"  Non-interlaced  72Hz  HRVGA  (1MB 
memory  for  1024x768  with  256  colors) 

■  IDE  hard  drive 

■  Dual  floppy  drive 

■  One  5.25"and  two  3.5"drive  bays 

■  Three  full-size,  two  half-size  slots 

■  One  parallel,  two  serial  ports 

■  FREE  MS  DOS  5.0 

■  FREE  Windows  3.1 

■  FREE  serial  mouse 

"325SX  has  2MB  RAM  and  512KB  memory 


■  i486DX2  processor  rated  at  66MHz 
(Intel  clock-doubler 
technology) 

■  200MB  IDE  hard  drive 

■  Local  bus  video        Lease  for  only  ^92/mo. 


few 


EXPRESS  SCALABLE  4S0DX2 


1  i486DX2  processor  rated  at  50MHz 
(Intel  clock-doubler 
technology) 

1  200MB  IDE  hard  drive 
1  Local  bus  video 


Lease  for  only  j!84/mo. 


express  Scalable  4Bdlc 


1  Cyrix  CX486DLC  processor  rated  at 
33MHz 
1  120MB  IDE  hard  drive 
1  Local  bus  video 


$1,695 


EXPRESS  425CX  LOW  PROFILE 


'  Cyrix  CX486SLC  processor  rated  at  25MHz 
1 80MB  IDE  hard  drive 
1  Video  accelerator 
built-in  on 

motherboard  Lease  for  only  #54/mo. 


rated  at  ^?ivir1 

$¥70 


EXPRESS  SCALABLE  340DX 


1  AMD  386DX  processor  rated  at  40MHz 
1  120MB  IDE  hard  drive 
1  Local  bus  video 


$1,595 


Lease  for  only  #59/mo. 

EXPRESS  325SX  LOW  PROFILE 

■  i386SX  processor  rated  at  25MHz 

■  80MB  IDE  hard  drive 


$1,295 

Lease  for  only  {548/mo. 


Lease  for  only  #62/mo. 


EXPRESS  fULL  PROFILE  SYSTEMS 

These  Full  Profiles  include: 

■  4MB  RAM  expandable  to  32MB 

■  64KB  Static  RAM  Cache  on  motherboard 

■  14"  Non-interlaced  72Hz  HRVGA  (512KB 
video  memory) 

■  IDE  hard  drive 

■  Dual  floppy  drive 

■  Five  5. 2  5"  drive  bays 

■  Eight  I/O  slots 


■  One  parallel,  two  serial  ports 

■  FREE  MS  DOS  5.0 
■FREE  Windows  3.1 

■  FREE  serial  mouse 

EXPRESS  450DX2  FULL  PROFILE 


i486DX2  processor  rated  at  50MHz 

(Intel  clock-doubler 

technology) 

1  170MB  IDE 

hard  drive 

Lease  for  only  888/mo. 


$2395 


EXPRESS  433  DX  FULL  PROFILE 

■  i486DX  processor  rated  at  33MHz 

■  120MB  IDE  hard  drive 


$2,095 

Lease  for  only  #77/mo. 


EXPRESS  NOTEBOOKS 

These  Notebooks  include: 

■  Super-twist  backlit  liquid  crystal  display: 
9.4"  usable  diagonally 

■  64  levels  of  gray  scale 

■  9600  baud  fax  /  2400  baud  modem, 
FREEQuick  Link  II  "software 

■  80MB  internal  hard  drive 

■  1.44MB  3. 5"  internal  floppy  drive 

■  4MB  RAM 

■  Built-in  mouse  trackball 

■  Serial  and  parallel  ports,  external  VGA 
video,  PS/2  keyboard  and  PS/2 
mouse  connectors 


■  Only  5.3  pounds 

■  FREE  MS  DOS  5.0 

■  FREE  Windows  3.1 

■  FREE  LotusWorks  3.0 

■  FREE  carrying  case 

EXPRESS  425CXL  NOTEBOOK 

■  Cyrix  CX486SLC  processor  rated  at  25MHz 

■  Math  coprocessor  built-in 

■  Over  2  hours  of  battery  life  (depending  on 
application,  individual  use. 
and  power  management) 

■  120  MB  hard  drive 

Lease  for  only  #88/mo. 


52395 


EXPRESS  325NXL  NOTEBOOK 

■  AMD  386SXL  processor  rated  at  25MHz 

■  80387  coprocessor 
socket 

■  3  to  4  hours  of 
battery  life  Lease  for  only  $70/mo. 


$1895 


WITH  EVERY  (OMPUADD  EXPRESS 
SYSTEM,  YOU  GET: 

■  30 -day  money  back  guarantee 

■  Express  30 -day  exchange 

■  One-year  onsite  service  warranty  on 
desktop  systems 

■  One-year  limited  warranty  covering  replace- 
ment or  repair  of  defective  hardware 


CompuQdd : 


1  Toll-free  technical  support 
Rapid  repairs 

1  Technical  bulletin  board  service 
1  The  convenience  of  Express  Leasing 
Easy  credit  when  you  have  an  Express 
credit  card 


800-925-7811 


Call  to  order,  for  other  configurations  or  to 
request  a  free  catalog. 


12306  Technology  Boulevard,  Austin,  Texas  78727.  Hours:  8am-6pm  (CST)  M-F  512-219-1800  Fax  512-219-2890 

We  accept  MasterCard,  VISA.  CompuAdd  Express  Charge,  money  orders,  certified  checks  {please  allot*  ten  days  for  processing),  CODs,  company  and  institutional  purchase  orders  (minimum  initial  purchase  $250,  thereafter  J^O 
with  approved  credit)  and  wire  transfers  Shipping  charges  are  calculated  according  to  weight  and  distance.  Texas  residents,  please  add  appropriate  local  sales  tax.  CompuAdd  Express  will  replace  or  repair  defective  hardware,  soft- 
ware and  consumable  items.  A  I  *>  percent  restocking  fee  may  be  charged.  All  returned  items  must  be  accompanied  bv  a  return  merchandise  authorization  (RMA)  number.  CompuAdd  Express  sells  and  services  equipment  within  the 
United  States  only  and  will  pay  no  customs,  dunes  or  tariffs  on  returned  merchandise.  Prices  and  product  descriptions  are  subject  to  change  without  notice  CompuAdd  Express  is  not  liable  for  damage  due  to  omissions  or  typo- 
graphical errors.  A  copy  of  our  limited  warranty  is  available  prior  to  sale  from  your  sales  representative. 
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is  entered  from  the  keyboard.  Unfortu- 
nately, figuring  out  how  to  modify  the  de- 
fault stylesheet  settings  is  a  time-consum- 
ing process.  Users  who  are  pressed  for 
time  will  probably  want  to  stick  with  the 
predefined  style  options.  Our  test  presen- 
tation called  for  the  placement  of  double- 
column  chart  text,  which  exceeded  the 
outliner's  capabilities.  Although  it  was 
possible  to  create  our  chart  as  free-form 
text,  this  was  a  slow  and  cumbersome 
process.  (Hollywood  disables  the  use  of 
the  Tab  key  in  a  free-form  text  box.) 

Bullet  information  for  text  charts  is  set 
from  a  Chart  Options  menu  inside  the 
outliner.  Hollywood  supports  automatic 
bullets  only  with  its  six  included  Bit- 
stream  typefaces.  An  incompatibility 
with  Windows  3.1  prevented  Bitstream 
bullet  characters  and  rotated  text  from 


SUITABILITY  TO  TASK 

Claris  Hollywood 

POOR  FAIR 

GOOC 

EXCEUENT 

Quick/infrequent                A  £t 
presentations                   w  w 

o 

o 

Text  charting                    £  £ 

• 

o 

Data  charting                    d£  £ 

o 

o 

Illustration  and  annotation    £  £ 

• 

o 

Desktop  presentations         £  £ 

• 

o 

Hard-copy  presentations      £  0 

• 

o 

Presentation  management  0 

• 

o 

printing  to  a  PostScript  printer  in  our  test 
presentation.  Claris  plans  to  release  an 
update  soon  to  correct  this  problem  and 
make  the  package  compatible  with  True- 
Type fonts. 

Data  charting  is  one  of  Hollywood's 
stronger  features.  Its  Chart  Gallery  offers 
a  variety  of  graphic  chart  design  options. 
If  you  configure  a  format  you  like,  you 
can  paste  it  into  the  gallery  as  a  template 
for  future  presentations.  Hollywood's 
Data  Manager  is  full-featured,  allowing 
you  to  graph  portions  of  a  worksheet  and 
link  the  presentation  to  Microsoft  Excel 
or  Lotus  1-2-3.  Only  two-dimensional 
graphing  is  supported,  but  you  can  set  up 
multiple  v-axes,  reverse  the  axes,  and 
specify  the  number  and  location  of  tick 
marks  on  the  graph. 

Cosmetic  control  of  the  chart's  ap- 
pearance on  the  slide  is  somewhat  lim- 
ited. The  elements  of  the  chart  are  fixed 
in  relation  to  one  another,  and  although 
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►   SUMMARY  OF   FEAT  II 

RES 

Presentation  Graphics  Software 

All  of  the  presentation  graphics 

•  Area  charts  (unstacked,  stacked  area  total,  and 

products  we  reviewed  have  certain 

stacked  100  percent  area) 

capabilities  in  common;  some  of  the 

•  High-low-open-close  charts. 

most  important  ones  are  listed  below. 

The  table  on  the  following  pages  is  de- 

Color Handling 

signed  to  highlight  the  distinctive  at- 

• Create  horizontal,  vertical,  and  angled  gradient 

tributes  of  the  various  packages. 

fills 

What  All  the  Products 

Annotation  and  Illustration 

Have  in  Common 

•  Create  lines,  polylines,  boxes,  circles. 

•  Let  you  move  an  object  to  front  and  back 

General  Features 

•  Resize  objects. 

•  Run  under  Windows. 

•  Allow  you  to  have  multiple  graphs  on-screen. 

Presentation  Management 

•  Support  the  Windows  Clipboard. 

•  Use  either  templates  or  masters  or  both. 

•  Allow  you  to  share  network  printers 

•  Support  common  slide  backgrounds. 

•  Let  you  zoom  in  on  chart  elements. 

•  Let  you  use  templates  from  existing  presenta- 

• Allow  you  to  cut,  copy,  and  paste. 

tions. 

•  Store  presentations  in  a  single  file 

Text  Charts 

•  Create  handouts 

•  Let  you  create  bullet  charts  with  user-defined 

bullets 

Electronic  Presentations 

•  Let  you  add  free-form  text  labels. 

•  Create  screen  shows 

•  Automatically  wrap  text. 

•  Offer  standalone  runtime  players  (DeltaGraph 

•  Justify  text. 

Professional.  Microsoft  PowerPoint,  and  Stanford 

•  Support  Adobe  Type  Manager.  Facelift,  and  True- 

Graphics require  Windows,  and  SoftCraft  Presenter 

Type 

uses  the  Autodesk  Animation  Player) 

Business  Charts 

Hard-Copy  Presentations 

•  Offer  semi-log  and  log-log  scaling. 

•  Allow  you  to  print  an  individual  slide  or  the  entire 

•  Edit  charts  interactively  (with  varying  degrees  of 

presentation 

flexibility) 

•  Can  print  to  a  file 

•  Import  WK1  files. 

•  Support  printing  via  Windows  drivers. 

•  Generate  the  following  chart  types: 

•  Include  communications  software  for  service  bu- 

• Plain,  stacked,  overlapped,  and  clustered  bar 

reaus 

and  column  charts 

•  Support  imaging  of  gradient  backgrounds. 

•  Proiected  and  shadowed  3-D  bar  and  column 

charts 

Documentation  and  Support 

•  2-D  and  3-D  pie  charts. 

•  Provide  on-line  help  and  hard-copy  documenta- 

• Line  and  scatter  plots 

tion. 

you  may  choose  Top,  Side,  or  Bottom  for  structing  makeshift  flow  charts,  and  the 

the  legend  and  axes,  you  can't  manually  package  supports  editable  Bezier  curves, 

move  them  around  or  assign  different  Users  may  design  their  own  custom  line 

fonts  and  color  schemes.  styles  and  patterns,  although  symbols 

cannot  be  imported.  The  package  in- 
STRONG  DRAWING  TOOLS  eludes  a  large  number  of  full-color  clip- 
Hollywood  has  a  better-than-average  set  art  images  and  allows  you  to  convert  any 
of  drawing  tools:  Features  such  as  its  imported  vector  file  into  an  editable 
three-color  wash  effect,  variable  text  ro-  Hollywood  object.  Unfortunately,  we 
tation.  and  special  text  fitted  to  a  circle  were  unable  to  import  an  EPS  file  pro- 
are  not  available  in  most  competing  pack-  duced  by  CorelDRAW  for  our  test  pre- 
ages.  The  diamond  tool  is  useful  for  con-  sentation,  so  we  had  to  make  do  with  a 
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►  SUMMARY     OF  FEATURES 

Presentation  Graphics  Software 

Products  listed  in  alphabetical  oidei 

DP  EDITORS' 
t~  CHOICE 

DP  EDITORS 
£  *f  CHOICE 

■  =  YES     D  =  N0 

Aldus 
Persuasion 

Claris 
Hollywood 

DeltaGraph 
Professional 

Freelance 
Graphics  for 
Windows 

Harvard 
Graphics  for 
Windows 

Microsoft 
PowerPoint 

List  price 

$495 

$499 

$495 

$495 

$595 

$495 

General  Features 

Total  memory  required 

2MB 

16MB 

4MB 

2MB 

2MB 

2MB 

Space  needed  for  program  files 

10MB-13.5MB 

4.8MB-82MB 

7MB-22MB 

5MB-11MB 

10  5MB-18.5MB 

5MB-17MB 

Maximum  displayable  colors 
(undithered.  dithered) 

256, 256 

16, 256 

Depends  on 
graphics  card 

256. 256 

256. 256 

16.8  million, 
16.8  million 

DOE  and  OLE  support 

Data,  graphics 
(client) 

Data  (client) 

Data,  graphics 
(client);  graphics 
(server) 

Data  (client) 

Data  (client) 

Graphics,  sound, 
video  (client, 
server) 

Simultaneous  open  windows 

□ 

■ 

■ 

■ 

■ 

■ 

Text  Charts 

Automatically  create  progressive  builds 

■ 

■ 

■ 

(in  slide  show) 

□ 

□ 

■ 

(first-level 
bulleted  items) 

Automatic  multicolumn  tables 

■ 

■ 

■ 

■ 

■ 

□ 

Adjust  kerning/leading 

■  ■ 

■  □ 

□  ■ 

□  □ 

■  ■ 

□  ■ 

Align  text  on  baseline 

□ 

□ 

□ 

■ 

■ 

Indent  text 

□ 

■ 

■ 

■ 

■ 

Rotate  text 

■ 

■ 

■ 

□ 

■ 

Set  text  margins 

□ 

■ 

□ 

□ 

□ 

Spell-checker 

■ 

■ 

■ 

■ 

■ 

Checks  chart  legends  and  annotations 

■ 

□ 

■ 

■ 

□ 

Font  support: 

Number  of  typeface  families  supplied 

A 

3 

4 

4 

5 

7 

Vendor  and  format 

Adobe.  Type  1 

Bitsfeam.  Speedo 

Adobe.  Type  1 

Adobe.  Type  1 

Bitstream.  Speedo 

Monotype. 
TrueType 

Bundled  type  scaler 

Adobe  Type 
Manager 

None 

Adobe  Type 
Manager 

Adobe  Type 
Manager 

None 

None 

Restrictions  on  type  formats  supported 

None 

None 

No  support 
for  printer- 
based  fonts 

None 

No  support 
for  Intellifont- 
for-Windows 
or  Super  Print 

None 

Business  Charts 

Reusable  chart  styles 

■ 

:  : 

■ 

■ 

□ 

□ 

True  3-D  bar  chart 

□ 

□ 

■ 

□ 

□ 

■ 

Pie  charts 

Yank  and  place  slices 

■ 

■ 

□ 

■ 

■ 

Place  at  user-defined  distance 

■ 

■ 

□ 

■ 

■ 

■ 

Multiple  linked  pies 

□ 

■ 

■ 

■ 

■ 

□ 

Proportional  pies 

□ 

■ 

■ 

LJ 

■ 

□ 

Cumulative  area  charts 

■ 

■ 

■ 

■ 

■ 

■ 

Combination  charts: 

Line  over  bar/  over  area 

■  □ 

■  ■ 

■  ■ 

■  ■ 

High-low  over  bar 

■ 

□ 

■ 

□ 

□ 

■ 

Maximum  number  of  overlays 

1 

1 

9.999 

Unlimited 

10 

2 

Miscellaneous  charts: 

Automatic  organization  charts 

■ 

■ 

■ 

□ 

■ 

□ 

Bubble 

□ 

■ 

□ 

□ 

□ 

Gantt 

□ 

:  i 

□ 

□ 

□ 

□ 

N/A — Not  applicable  the  product  does  not  have  this  feature 
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SoftCraft 
Presenter 

Stanford 
Graphics 

$595 

$495 

2MB 

2MB 

2MB-3.6MB 

6MB— 3MB 

16.8  million, 
16.8  million 

16.8  million, 
16.8  million 

Data  (client, 
server) 

Data  (client, 
server);  graphics 
(server) 

□ 

■ 

■ 

□ 

■ 

■ 

■  ■ 

□  ■ 

■ 

□ 

■ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

N/A 

2 

19 

Bitstream,  Speedo 

Upgrade  Systems, 
TrueType 

None 

None 

None 

No  support 
for  Symbol 
TrueType  or 
WingDings 
fonts 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□  □ 

■  ■ 

□ 

■ 

None 

Unlimited 

■ 

□ 

□ 

■ 

□ 

■ 

GRAPHICS 

Presentation  Graphics 

TIFF  file  instead.  Hollywood's  handling 
of  vector  and  bitmapped  images  is  limited 
to  256  colors. 

The  program  also  has  its  share  of  out- 
put problems.  When  sent  to  the  Tek- 
tronix printer,  our  TIFF  logo  printed  in 
reverse,  although  it  did  print  correctly  in 
the  slides  produced  by  the  bundled  Magi- 
Corp  Slide  Service  driver.  Currently, 
Type  1  fonts  (via  Adobe  Type  Manager) 
are  not  explicitly  supported. 

Hollywood  does  have  a  serviceable 
slide  sorter  and  offers  a  variety  of  transi- 
tion effects.  Presentations  can  be  shown 
outside  of  Windows  with  an  included  run- 
time display  module.  Support  for  notes 
limits  the  user  to  one  slide  per  page,  and 
the  handout  feature  must  be  tweaked 
manually  on  each  individual  page  to  be 
used  in  its  stead.  The  package  does  satis- 
factorily convert  color  backgrounds  to 
dithered  black  and  white  or  gray  scale, 
but  if  you  want  to  print  drafts  without  the 
background,  you  must  manually  toggle 
settings  in  the  presentation. 

Hollywood's  included  tutorial  is  rudi- 
mentary and  the  documentation  is  a  bit 
out  of  date,  but  the  package's  templates 
and  predefined  text  styles  will  allow  an 
intelligent  novice  to  produce  a  quick- 
and-dirty  presentation  without  extensive 
reference  to  the  program's  more  ad- 
vanced options.  For  the  user  willing  to  ab- 
sorb its  higher  learning  curve  and  eccen- 
tricities, Claris  Hollywood  is  capable  of 
producing  fine  presentations.  If  the  com- 
pany resolves  the  output  problems  dis- 
cussed here,  Hollywood  might  become  a 
presentation  graphics  contender. 


FACT  FILE 


Claris  Hollywood,  Version  1.1 

Claris  Corp.,  5201  Patrick  Henry  Dr.,  Santa 
Clara,  CA  95052;  800-325-2747, 408-727- 
8227;  fax,  408-987-7460 


CONTINUES 


List  price:  $499. 
Requires:  286-based  PC  or  bet- 
ter. 2MB  RAM.  8MB  hard  disk 
space,  Microsoft  Windows  3.x. 
In  short  Claris  Hollywood  has 
fine  color  capabilities  and  a  pass- 
able text  outliner,  but  an  arcane 
interface  results  in  a  package  useful  only  for  those 
willing  to  invest  the  time  to  learn  its  features. 


ON  REAOER  SERVICE  CARD 


DeltaPoint  Inc. 

DeltaGraph  Professional 

BY    ROCK  MILLER 

DeltaGraph  Professional  would  seem  to 
be  just  the  ticket  for  technical  users 
whose  needs  go  unmet  by  traditional 
presentation  graphics  packages,  which 
are  geared  to  the  average  business  user. 
Unfortunately,  this  $495  package  doesn't 
handle  presentation-management  jobs  as 
well  as  it  handles  technical  charting,  and 
it  proves  a  disappointment  as  an  all- 
around  solution. 

Considering  its  origin — the  graphical 
Macintosh  environment — DeltaGraph's 
presentation  metaphor  is  remarkably 
old-fashioned.  Though  its  files  hold  en- 
tire presentations,  the  fundamental  unit 
of  operation  is  a  single  slide  window, 
which  can  hold  multiple  text  or  data 
charts.  You  can  apply  a  common  back- 
ground to  any  slide,  and  you  can  generate 
a  series  of  text  charts  from  an  outline  in 
the  data  worksheet,  but  there  are  no  slide 
masters.  Printing  handouts,  using  the 
slide  sorter,  or  giving  a  screen  show  re- 
quires that  you  create  a  separate  list  of 
slides  and  compile  them  into  a  set  of 
thumbnails. 

To  be  fair,  DeltaGraph  offers  several 
ingenious  features  to  help  you  create 
slides.  The  most  impressive  of  these  is  its 
libraries,  a  really  handy  feature  that  lets 
you  keep  chart  templates  at  the  ready, 
visible  as  thumbnails  in  a  small  window. 
We  used  the  libraries  to  good  advantage 
to  create  word  charts:  Once  we  had  styled 
the  first  chart  to  our  liking,  we  simply 
dragged  it  into  our  library  window  as  a 
template,  and  then  dragged  it  out  onto 
subsequent  slides.  (Alternatively,  you 
can  mark  off  the  information  first,  and 
then  select  the  library  template  you  want 
to  use).  You  can  use  libraries  to  hold  im- 
ported graphics  and  other  slide  elements; 
they  also  hold  DeltaGraph's  regrettably 
poor  collection  of  clip-art  images. 

Fundamentally,  though,  this  approach 
just  doesn't  do  the  job,  especially  when 
it  comes  to  making  changes  on  your 
slides.  Updating  text  charts  requires  go- 
ing back  to  the  data  worksheet,  and 
global  style  updates — for  instance,  re- 
moving the  underlines  from  our  title 
text — require  you  to  edit  each  and  every 
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►summary    of  features 


Products  listed  in  alphabetical  older 

DP  EDITORS' 

'choice 

DP  EDITORS' 
?  T  CHOICE 

■  =  YES     D  =  N0 

Aldus 
Persuasion 

Claris 
Hollywood 

DeltaGraph 
Professional 

Freelance 
Graphics  for 
Windows 

Harvard 
Graphics  for 
Windows 

Microsoft 
PowerPoint 

Technical  Charts 

Technical  graph  types: 

Box  plot 

□ 

□ 

□ 

□ 

□ 

□ 

Contour  plot 

□ 

Z 

■ 

□ 

□ 

□ 

Histogram 

□ 

□ 

■ 

□ 

□ 

□ 

Polar 

□ 

□ 

■ 

□ 

□ 

□ 

Spider  plot 

□ 

□ 

■ 

□ 

□ 

□ 

Surface  plot 

□ 

□ 

■ 

□ 

□ 

□ 

Technical  scaling  options: 

Logarithmic  in  base  10/  natural  logs 

■  n 

■  □ 

■  ■ 

■  □ 

□  ■ 

■  □ 

Multiple  x-axes/K-axes 

□□ 

□  ■ 

■  ■ 

□  ■ 

□  ■ 

Curve  fitting: 

Linear  regression 

□ 

□ 

■ 

■ 

■ 

□ 

Polynomial/exponential 

□  □ 

Plot  mathematical  functions 

□ 

□ 

■ 

□ 

■ 

□ 

Save  curve  data  in  file 

□ 

□ 

■ 

■ 

□ 

□ 

Error  bars 

□ 

□ 

■ 

□ 

■ 

□ 

Calculate  from  data 

N/A 

N/A 

■ 

N/A 

■ 

N/A 

Plus-or-minus  range 

N/A 

N/A 

■ 

N/A 

□ 

N/A 

Standard  deviation 

N/A 

N/A 

■ 

N/A 

□ 

N/A 

Data  smoothing 

□ 

□ 

■ 

□ 

□ 

□ 

Data  Handling 

Data  import: 

ASCII. 

Comma -delimited 

■ 

■ 

■ 

■ 

■ 

■ 

Fixed-field 

□ 

□ 

□ 

■ 

□ 

□ 

Tab-delimited 

■ 

□ 

■ 

■ 

□ 

■ 

DBF(dBASE) 

■ 

□ 

■ 

■ 

□ 

□ 

DIF (Lotus) 

□ 

□ 

■ 

□ 

□ 

□ 

SYLK 

□ 

□ 

■ 

■ 

□ 

■ 

.XLS  3.V4.0  (Microsoft  Excel) 

■  □ 

■  □ 

■  ■ 

□  □ 

■  ■ 

XQS  (Quattro  Pro) 

□ 

□ 

■ 

□ 

□ 

□ 

Maximum  data  points  per  series 

8,192 

72 

10,000 

4,000 

1,023 

4,000 

Total  series  in  data  sheet 

256 

72 

Unlimited 

26 

31 

255 

Total  points  in  data  sheet 

8.192 

5.000 

Unlimited 

104,000 

16,000 

1,020,000 

Import  named  ranges 

■ 

□ 

■ 

(from  Excel  only) 

■ 

■ 

■ 

Preserve  named  range  in  data  sheet 

■ 

■ 

□ 

■ 

■ 

■ 

Ignore  blank  rows  and  columns 

□ 

□ 

□ 

■ 

■ 

■ 

Math  functions  in  data  sheet 

□ 

□ 

■ 

□ 

■ 

□ 

— 

Data  transformation  by  function 

□ 

□ 

■ 

□ 

■ 

□ 

Data  linkage: 

Live  link  to  external  worksheet 

■ 

■ 

■ 

■ 

■ 

□ 

- 

Chart  import 

CHT  (Harvard  Graphics) 

None 

As  vector 
graphic 

As  live  chart 

As  live  chart  or 
vector  graphic 

As  live  chart  or 
vector  graphic 

None 

Lotus  1-2-3 

None 

None 

None 

As  live  chart, 
vector  graphic,  or 
bitmap 

None 

None 

N/A — Not  applicable  The  product  does  not  have  this  feature 
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SaftCraft 
Presenter 

Stanford 
Graphics 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

■  □ 

■  ■ 

□  □ 

□ 

■ 

□  □ 

■  ■ 

□ 

■ 

□ 

■ 

□ 

■ 

N/A 

■ 

N/A 

■ 

N/A 

■ 

□ 

■ 

□ 

■ 

□ 

□ 

□ 

■ 

■ 

□ 

■ 

■ 

□ 

□ 

■  ■ 

■  ■ 

■ 

□ 

3.640 

Unlimited 

3.640 

Unlimited 

10.000 

Unlimited 

■ 

■ 

(from  Excel  only) 

■ 

■ 

□ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

None 

None 

None 

None 

CONTINUES 
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slide.    And  these 
conceptual  prob- 
lems    are  com- 
pounded by  flaws  in 
a  thoughtless  de- 
sign. White  or  light- 
yellow  text,  for  in- 
stance, is  invisible 
on  the  white  back- 
ground of  the  text- 
editing  box,  and  in 
our    testing,  text 
charts  proved  quite 
difficult   to  resize 
predictably  without 
ruining    the    line  ™~ — 
spacing.  And  if  you  choose  to  use  a  cus- 
tom page  size  for  slides  or  overheads,  you 
must  apply  it  repeatedly  to  each  new 
chart  window. 

Still,  DeltaGraph's  chief  claim  to  fame 
is  as  a  technical  charting  package,  not  as 
a  presentation  manager,  and  in  this  area 
it  fares  considerably  better.  It  doesn't 
have  the  array  of  specialized  technical 
charts  that  Stanford  Graphics  offers,  but 
it  covers  the  most  common  and  important 
varieties  and  is  easier  to  use,  since  it  is 
operated  by  a  few  buttons  in  a  single, 
multipage  "data  notebook,"  which  holds 
text  outlines  as  well  as  data  spreadsheets. 

The  data  notebook's  multipage  design 
makes  it  convenient  for  holding  multiple 
data  sets  or  transformations.  Although 
you  cannot  link  data  pages  together  or 
exclude  entire  rows,  you  can  easily  cut 
and  paste  data  and  mark  off  contiguous 
or  discontiguous  blocks  of  data  for  chart- 
ing. You  can  import  data  in  a  variety  of 
formats,  and  although  you  cannot  link 
your  data  pages  directly  to  files  on-disk, 
you  can  set  up  live  links  (via  DDE  or 
OLE)  between  the  data  notebook  and 
other  Windows  applications.  A  formula 
builder  lets  you  calculate  the  contents  of 
any  column:  Its  basic  math,  log,  and  trigo- 
nometric functions  are  supplemented  by 
a  few  statistical  operations  and  by  func- 
tions to  fill  and  filter  your  data. 

Curve  fitting  is  likewise  straightfor- 
ward. The  program  supports  power  and 
spline  fits  in  addition  to  the  ordinary  lin- 
ear, polynomial,  and  exponential  varie- 
ties, and  you  can  apply  a  different  curve 
fit  to  any  x,y  series.  The  curve-fit  equa- 
tion can  be  copied  to  the  Clipboard  for 
pasting  into  slides  (as  a  chart  annotation) 
or  into  the  formula  builder  or  your 


DeftaGraph  Professional  uses  small  library  windows 
to  hold  chart  templates  and  other  presentation 
elements;  creating  and  using  templates  Is  as  simple 
as  dragging  thumbnails  in  and  out 


spreadsheet  to  gen- 
erate a  data  set. 
Data  point  symbols 
are  based  on  ding- 
bat fonts,  so  you'll 
never  run  out  of  op- 
tions; the  program 
comes  with  a  pro- 
prietary symbol 
font  to  get  you 
started. 

k  BUGGY  BIDE 

DeltaGraph  sup- 
ports OLE  for  both 
client  and  server 
operations  (client  only  for  data),  but  this 
link  worked  poorly  on  our  tests:  Delta- 
Graph  charts  came  in  to  other  applica- 
tions with  clipping  problems,  and  a  bug 
prevented  the  link  from  being  main- 
tained once  the  other  applications  were 
closed.  DeltaPoint  is  working  on  fixing 
this  problem. 

OLE  problems  aren't  the  only  ones 
plaguing  DeltaGraph.  Fatal  errors  at  ir- 
regular intervals  were  not  uncommon 
during  our  testing  experience,  and  re- 
draws are  often  too  slow  to  work  com- 
fortably. The  screen  show  is  so  slow  and 
unattractive  that  it  is  basically  unusable. 
Some  of  the  annotation  tools — the  Bezier 
curve  and  the  eyedropper  tools,  for  in- 
stance— work  awkwardly  or  irregularly 
at  best.  You  can't  break  apart  clip  art  or 
imported  pictures  to  recolor  them,  and  al- 
though you  can  resize  images,  you  can't 
flip  them.  And  our  initial  test  version 
failed  to  print  line  breaks  correctly  as 
shown  on-screen. 

DeltaGraph  has  its  own  routines  for 
handling  PostScript  output.  The  reason, 
say  its  makers,  is  to  get  greater  precision 


SUITABILITY  TO  TASK 

DeltaGraph  Professional 

POOR     FAIR     G000  EXCIUINT 

Quick/infrequent 
presentations 

• 

• 

o 

o 

Text  charting 

• 

o 

o 

o 

Data  charting 

• 

• 

• 

• 

Illustration  and  annotation 

• 

• 

• 

o 

Desktop  presentations 

• 

o 

o 

o 

Hard-copy  presentations 

• 

• 

o 

o 

Presentation  management 

• 

• 

o 

o 
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Cor 


Looking  for  some 


1990  and  1991  World  Class  Awards 
for  Best  Mail-Order  Company 


□  IV  format  available  from  us.  Specify  when 
ordering. 

B  package  includes  both  57<"  and  3V,"  disks. 
SI  3V>"  format  available  from  manufacturer  by 
request.  Call  us  for  details. 

All  software  Is  not  copy-protected,  unless  Indicated 
otherwise  by  (CP). 

The  four-digit  number  next  to  each  product  la 
the  product's  ITEM  NUMBER.  Please  refer  to  this 
number  when  ordering.  Thank  you. 

SOFTWARE 

We  carry  only  the  latest  versions  of  products.  Version 
numbers  are  current  at  press  time.  Products  listed 
here  in  red  are  Microsoft  Windows  Applications. 


5591 

8807 

7547 
6591 
5988 
7940 


8000 
1332 
6223 
7540 

9724 

5104 

8675 

8337 
1214 

6598 

6030 


Abracadata 

B Everybody's  Planner  2.0   $49. 

AddStor 

SSuperStor  Pro  1.0   85. 

Adobe  Systems 

BAdobe  Type  Manager  2.0  for  Windows  65. 

□Adobe  Illustrator  4.0  for  Windows  389. 

□Adobe  Illustrator  Competitive  Upgrade  189. 

□Adobe  Type  Set  Value  Pack  1 .0   39. 

(Entire  Adobe  Type  Library  available.) 
Aldus 

□  Persuasion  2.1  for  Windows  329. 

□PageMaker  4.0  for  Windows   499. 

BGallery  Effects  1 .0  for  Windows   139. 

□  IntelliDraw  1 .0   199 

Alpha  Software 

□Alpha  FOUR  2.0  Competitive  Upgrade 

(single  user/standalone  version)   99. 

a  Alpha  FOUR  2.0  (ind.  Free  2  LAN  Pack)  329. 
Altsys  Corporation 

Fontographer  for  Windows  (3V"  only)..  259. 
Application  Techniques 

SWinDings  1 .0  for  Windows   49. 

B  Pizazz  Plus  3.0   79. 

Approach  Software 

a  Approach  1 .0  for  Windows   249. 

Ares  Software 

BFontMonger  1.1  for  Windows  95. 


SuperStor 


Your  Dw 
Cap*:"* 


AddStor 

8807  TSSu/wSior Pro  1.0 — Advanced  real- 
time data  compression  product.  Offers 
Windows  based  utilities,  JPEG  color  image 
compression,  password  protection,  and 
extended  memory  support  $85. 


Artisoft 

2455    Lantastic  AE-2  EtherNet  Starter  Kit  4.1 

(ind.  software.  2  EtherNet  cards,  cable)  $479. 

2452    AE-2  EtherNet  Adapter  Card  1 99. 

Asymetrix 

1766    SMediaBlitz!  1.0   69. 

5777    BMultimedia  Make  Your  Point  1.0   49. 

5771    Multimedia  Tool  Book  1.0  (CD  &  3.5")..  499. 

Atech  Software 
4797    B  AIType  2.0  (universal  typeface  converter) ..  45. 
5708    aFastFontsDOS  57.  5718  Windows.  57. 

Automap 

2729    a  Automap  USA..  55.  6700  SEurope ..  79. 

Avery  Dennison 
6006    B  Label  Pro  1.6  (Laser)   49. 

Banner  Blue  Software 

4438    B  Banner  Blue  Movie  Guide  1.0   29. 

3322    B  Family  Tree  2.0   39. 

2088  aOrg  Plus  1 .0  for  Windows   125. 

Berkeley  Systems 

9885    SAfter  Dark  2.0  for  Windows   29. 

Bitstream 

7568    BFaceLift  2.0  for  Windows  2.X/3.0   69. 

8040  BFaceLift  1.5  for  WordPerfect  5.0/5.1....  69. 
6066    B  TrueType  Font  Pack  1  for  Windows  3.1  52. 

2089  BMakeUp  1 .0  for  Windows  3.0/3.1   99. 


Delrina  Technology 

735 1  □  Pt'rFomt  PR( )  Plus  I.C—  Introducing  push 
button  forms  for  any  business  application. 
Design  professional-quality  forms  with  object- 
oriented  design  tools.  Powerful  database  func- 
tionality. 5  "Ready  to  Use"  form  systems  $239. 


9635 
6242 
9695 
1514 

1434 
5900 

6419 

6568 
8933 

1769 
1953 

5039 
9751 

8114 

1663 

3517 


5987 
7546 

5779 


Borland  International 

BObject  Vision  2.0  99. 

BQuattro  Pro  4.0   319. 

BBorland  C++  3.1    325. 

□Paradox  4.0    529. 

Broderbund 

BNew  Print  Shop  3.0   35. 

BPC  USA  2.0  29.  5902  B PC  Globe  5.0  39. 
ButtonWare 

BPC-File  6.5   85. 

Caere 

aOmnipage  Direct  1 .0   259. 

BOmnipage  Professional  2.1    629. 

Calera 

B Fax  Grabber  1.01   99. 

BWordScan  Plus  1.1   429. 

Central  Point 

□PC  Tools  8.0   125. 

BAntiVirus  1 .3   89. 

BBackup7.1  (DOS  and  Windows)   89. 

Chipsoft 

BTurbo  Tax  Personal  1040  for  DOS   49. 

BTurbo  Tax  Personal  1040  for  Windows  49. 
BTurbo  Tax  State  Packages  for  DOS....  39. 
Clear  Software 

BAIICIear1.2   179. 

CompuServe 

BDOS  Membership  Kit  2.0   25. 

Computer  Associates 

ACCPAC  Simply  Accounting  1 .0 

for  Windows  (3'A"  only)  119. 


CA-Textor 


Computer  Associates 

8530  CA-Textor  6.0 — Professional  Windows 
word  processor.  Created  for  individuals  that 
don't  have  time  to  learn  more  expensive  & 
complicated  software.  Now  incl.  Grammatik 
for  Windows  (ends  12/31/92)  $85. 


3814    dBFast  (3'A"  only)   339. 

8530    CA-Textor  6.0  (3'A'  only)   85. 

Concentric  Data  Systems 
6575    BR  &  R  Report  Writer  5.0   159. 

Contact  Software 
1625    BActl2.1    229. 

Corel  Systems 

5506    ^CorelDRAW!  3.0   395. 

261 8    CorelDRAW!  3.0  (CD-ROM  only)   369. 

Data  Storm 

4798    BPROCOMM  PLUS  2.01   69. 

6918    BPROCOMM  PLUS  1.0  for  Windows ....  85. 

DCA  Crosstalk 
561 1    BCrosstalk  2.0  for  Windows  (Sept.  '92)  119. 

Delrina  Technology 

2446    BWinFaxPro  2.0   75. 

5974    BDOSFax  PRO  2.0   49. 

7351    DPerForm  PRO  Plus  1.0   239. 

ExperVislon 

7494    BTypeReader  1 .01  Windows  (S 100  rebate)  499. 

Fifth  Generation  Systems 

7725    B  Direct  Access  5.1   64. 

3950    B  Fastback  Plus  119.  643 1  B  Windows  119. 

Frame  Technology  ...  CP 
6585    DFrameMaker  3.0  for  Windows   589. 

Gibson  Research 
9832    BSpinRite  II  2.0   64. 

Harvard  Associates 
2324    DPC  Logo  4.0   59. 

Hayes 

7983    BSmartcom  EXEC  2.1   69. 

Helix  Software 

9627    BNetroom2.1   52. 


-v — 

/'/*■  ktsk-si       lo  (fa  Unit  l.ius 

TurboTax 


TurboTax 


Chipsoft 

H  Turbo  Tax  10.0  Hwastatt— Over  90  forms,  sched- 
ules, &  worksheets,  IRS  instructions,  &  EasyStep, 
a  revolutionary  new  tax  preparation  system  that 
leads  you  through  your  return  from  start  to  finish. 
3517  for  Windows..  $49.  1663  for  DOS..  $49. 


alerial 


seasonal  steals? 


Corel  Systems 

5506  DCorelDRAW!  3.0— Adds  graphic 
design  layers,  editable  preview,  improved 
3D,  charting,  painting  and  photo  editing, 
presentation  tools  and  CD-ROM  $395. 

2618  CorelDRAW!  3.0  (CD-ROM  only).  369. 


Hewlett-Packard 

8731    BDashboard  1 .0  (or  Windows   59. 

8101    ENewWave4.0   109. 

IBM 

2666    DDOS  5.0  Upgrade   59. 

7303    OOS/2  2.0  Upgrade  from  DOS   99. 

ICOM  Simulations 
1326    E  Intermission  3.0  for  Windows   29. 

Inset  Systems 
7298    BHUaak2.1  139.  3820® for  Windows  139 
7300    B  Inset  Plus  HUaak   165. 

Intuit 

2426    BQuicken  5.0  45.  5596  Efor  Windows .  45. 

6158    BQuickBooks  1.0   89. 

LaserTools 

6882    EPrintCache3.0   99. 

951 0    B  PrimeType  1 .0  for  WordPerfect   62. 

Light  Source 

741 5    DOfoto  1 .0  for  Windows   269. 

Lotus 

5417    □  1-2-3    3.1  Plus   399. 

5653    □  1-2-3    2.4   335. 

1852    □  1-2-3   2.4  Upgrade   99. 

2755    □  1  -2-3  1.1  tor  Windows   335. 

5799  ®AmiPro3.0  249.  1847  Comp.  Upgrd.  95. 
7812    BLotusWorks  3.0  95. 


Norton-Lambert 

2753  OCIose-Uf  Dual  Pack  4-0  Remote  for 
Windows  62  DOS— PC  Marine's  Editors' 
Choice  for  controlling  PCs  miles  away 
by  modem.  PC  World's  "Best  Buy"  for 
remote  communications   $129. 


3523    B  Freelance  1.0  for  Windows   $349. 

5981    DSmartSuite  (AmiPro.  Freelance. 

and  1 -2-3  for  Windows)   469. 

6232    DUpgrade  from  Ami  Pro.  Symphony, 

1-2-3,  Freelance,  or  cc:Mail   349. 

2748    Bcc:Mail  Windows  Platform  Pack  325. 

M-USA  Business  Systems 
3408    BPacioli  2000  2.0  (Accounting  software)  32. 

MECA 

4880    DOne-Write  Plus  Accounting  Works  3.0. .  119. 

2798    B  Managing  Your  Money  8.0   49. 

Microcom 

6234    BCarbonCopy  Plus  119.    6958  Upgrd.  45. 
4410    BCarbonCopy  Plus  6.0  for  Windows....  119. 
Micrografx 

3627    □  Windows  Drawl  3.0  (limited  time)  99. 

8162    B  ABC  Flowcharter  1.1  for  Windows   199. 

Micro  Logic  Software 
8579    BMoreFonts  3.0  75. 

Microsoft 

3338    DMoney  2.0  for  Windows  19. 

7010    DWindows3.1   89. 

2904    DWorks2.0   95. 

2735    BWorks  2.0  for  Windows  129. 

3337    BPublisher  1 .0  for  Windows  129. 


f 

i 


CO 
CD 
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Inset  Systems 

3820  \3HiJoak  1.0  for  Window— Enhances  & 
prints  graphics  images.  Converts  23  raster, 
15  vector,  &  24  fax  card  formats.  Captures 
graphics  screens  from  Windows  &  graphics 
&  text  screens  from  DOS  applications  $139. 


7387  □  PowerPoint  3.0  for  Windows   299. 

6195    BWord  2.0  for  Windows   299. 

2856    □  Excel  4.0  (or  Windows   299. 

7388  B  Project  3.0  for  Windows  445. 

8137    DOffice  3.0  for  Windows  479. 

1620    DMS-DOS  5  Upgrade   59. 

6188    nFoxPro2.0   479. 

1624    ® Visual  Basic  1 .0  129. 

MicroSpeed 

8659    BCursor  Deluxe  1 .0  27. 

Niles  &  Associates 
3880    BEndNote  Plus  1.2.1   149. 

Nolo  Press 

2982    BWillMaker  4.0   39. 

Norton-Lambert 

2753    OCIose-Up  Dual  Pack  lor  Windows  &  DOS  1 29. 

800-800-0004 

jy|MC       PC  Connection  0004 

  6  Mill  Street 

Marlow.  NH  03456 
SALES  603-446-0004  FAX  603-446-7791 


SYSTAT 

1221  SYSTAT  5.0  for  Wows— Award-win- 
ning statistics  &  graphics  program.  QuickStat 
buttons;  easy  access  to  data  (37"  only)  $699. 
1220  \EFASTAT  20^DOS— Subset  of  SYSTAT. 
Ideal  for  those  who  are  not  statisticians  $399. 


Novell 

8288    DDR  DOS  6.0   67. 

4000    □  Netware  Lite  1.1   69. 

Panacea 

2413    BWinSpeed  1 .0  (Windows  accelerator) .  55. 
PC-KwIk 

8565    DWinMaster  1.0   49. 

4925    BPC-Kwik  Power  Pak  2.1  w/Power  Disk  79. 
Peachtree 

5757    B  Accounting  5.0  for  Windows   79. 

Personics 

9288    Laptop  Ultravision  2.1  (3'/z"only)   59. 

Polaris  Software 

4395  BPackRat4.1   249. 

Powerllp! 

7860    B  Calendar  Creator  Plus  4.0   52. 

Qualitas 

7539    B386MAX6.0   59. 

Quarterdeck 

3221    DExpanded  Memory  Mgr.  386  6.0   59. 

6589    DDESOview/X  1.0   169. 

QUE  Software 
3091    BRightWriter  5.0  for  Windows   49. 

Reality  Technologies 

8564    DSmart  Investor  1 .0   59. 

6572    BWealthBuilder  1.1  ($25  rebate)   95. 

Reference  Software 

4396  BGrammatikV  55.  7483  Bfor  Windows  55 
Sitka 

3720    Flashcard   155. 

6675    D  TOPS  Networking  Bundle  3.0   159. 

Software  Publishing 

3482    □  Harvard  Graphics  3.0   399. 

4403    DHarvard  Graphics  1 .0  for  Windows  ...  369. 

Stac  Electronics 

1409    ■  Stacker  2.0   95. 

3524    B  Stacker  2.0  w/1 6-bit  Coprocessor  Card  1 85. 

Stairway  Software 
6430    □  Screen  Extender  2.0  tor  WordPerfect  5.05.1  59. 

Symantec 

3784    DThe  Norton  Backup  2.0  for  Windows...  99. 

3 1 46    DThe  Norton  Utilities  6.0   115. 

7999    □  Norton  Anti- Virus  2.0   84. 

2359    ClThe  Norton  Desktop  2.0  for  Windows  1 1 5. 

8378    □  Norton  PC  Anywhere  4.5   119. 

3425    OQ&A4.0   249. 

SYSTAT,  Inc. 

1220  BFASTAT  2.0  for  DOS   399. 

1221  SYSTAT  5.0  for  Windows  (3Vz"  only)...  699. 
3-D  Visions 

6210    EStanford  Graphics  2.0  for  Windows  ..  369. 


Gobble  up  our 


Microsoft 

8137  DOffice  3.0  for  Win  Jews— Get  four 
powerful  Windows  applications  at  one 
great  price.  Includes  Word  2.0,  Excel  4.0, 
PowerPoint  3.0,  &  MS  Mail  Workstation  3.0 
(requires  a  network  running  MS  Mail)  $479. 


Teleware 

9847    BM.Y.O.B.  3.0  for  Windows   139. 

Time  Solutions 
7295    BMed$ure  1.0   69. 

TIMESLIPS 

5698    BTimeslips  Release  5   189. 

T/Maker 

6027    DFax  Mania  DOS  or  791 1  Windows  ea.  27. 

Tool  Technology 
3863    WinTools  1 .0  for  Windows  (3</i"  only)..  119. 

Touchstone  Software 
7420    BCheck  it  Plus  3.0   85. 

Traveling  Software 
4407    BLapLink  Pro  4.0   99. 

WordPerfect  Corporation 
3804    BWordPerfect  269.  3494  Hfor  Windows  279. 

XTree 

8328    □  XTree  1 .0  for  Windows   65. 

6161    B  XTree  Gold  2.5   95. 

RECREATIONAL/EDUCATIONAL 

Abracadata 

3629    B  Design  Your  Own  Home-Architecture  3.6  32. 
Buena  Vista  Software 

8351    □  Heaven  and  Earth  1.0   29. 

Broderbund  ...  CP 

3340    HKid  Pix  1.0  35. 

5851    BSimCity  1 .0  from  Maxis  29. 

441 1    BSimEarth  1 .0  for  Windows  from  Maxis  45. 
Davidson  &  Associates 

3947    BMath  Blaster  Plus   29. 

4183    BKidWorks   29. 


Hayes  ...  2  years 

8187  OPTIMA  24+  FAX  ^-Combines  a 
2400  bps  V.42bis  data  modem  and  a  9600  bps 
fax  along  with  genuine  Hayes  quality,  perfor- 
mance, &  compatibility  at  a  great  price.  Incl. 
Smartcom  EZ  &  Smartcom  Fax  software  $159. 


7525 
1811 


8653 
4692 
4684 

6456 
8163 

2858 


8591 
5150 
3193 


Electronic  Arts 

BPGA  1 .0  for  Windows   $39. 

□  Patriot  1.0   49. 

HyperGlot  Software 

(French,  German,  Italian,  Spanish  available.) 

□Word  Torture  for  Windows  ea.  34. 

□Word  Torture  3.0  ea. 

Interplay 

B  Mario  Teaches  Typing   24. 

BDvorak  on  Typing  for  Windows  

B  Dvorak  Top  30  (30  best  shareware) . 
Knowledge  Adventure 

□  Isaac  Asimov's  Science  Adventure   49. 

□Knowledge  Adventure  1.0  (VGA  ver.) .  49. 
Microsoft 

□  Flight  Simulator  4.0   39. 

Penton  Overseas 

BVocabuLearn/ce  Levels  I  &  II  (French, 
Italian,  German,  Spanish,  Russian, 

Hebrew  and  Japanese)  ea. 

Personal  Training  Systems 

Training  lutorials-beg.  to  adv.  for  Windows, 
Excel.  PageMaker  WordPerfect,  Ami  Pro, 
Microsoft  Word  &  Lotus  1  -2-3  (31/2~)  ea.  65. 
Sierra  On-Line  ...  CP 

□Quest  for  Glory  III   39. 

□Aces  of  the  Pacific   45. 

□  Police  Quest  3   45. 


29. 


29. 
35. 


35. 


Diamond  Computer  ...  5  years 

8333  SpeedStar  I4X  Graphics  Accelerator — 
Fastest  VGA  accelerator  on  the  market  today 
according  to  VC  Magazine's  WinMark  scores. 
24-bit  color  support  in  Windows.  $500  free 
software  bundle.  Made  in  the  USA...  $179. 


Software  Marketing  Corporation 

5147    BOrbits  1.0   39. 

51 45    BBodyworks  1 .0  or  8531  BAutoworks  ea.  49. 
Software  Toolworks 

4534  B  Mavis  Beacon  Teaches  Typing  2.0  (CP)  29. 
3023    HChessMaster3000  29.  3032  Windows  35 

5032    Miracle  Piano  Teacher  (incl.  kybd.)   325. 

Spectrum  Holobyte 

4833    BSuper  Telris  1 .0  for  Windows   29. 

8323    BTetris  Classic   29. 

Toyogo 

51 38    BGo  Master  Deluxe  5.0  for  Windows   99. 

5143    BGo  Master  Deluxe  5.0   99. 

Walt  Disney  Computer  Software 

4416    Sound  Source   27. 

1 1 62    B  Mickey  &  Friends  Fun  Pack  1.0   23. 

2629    BMickey's  123's  or  2624  ABC's        ea.  29. 

9984    BThe  Animation  Studio  1 .0   79. 

HARDWARE 

Warranties  listed  next  to  manufacturer. 

3Com  ...  lifetime  (conditional) 

3453    EtherLink  11/16...  159.  3469  11/16  TP..  169. 
American  Power  ...  2  years 

7108  Smart  UPS  400  339.  7105  UPS  600  439. 
381 9  Back-UPS  250.  11 5.  3858  UPS  400  .  1 79. 
7107    Back-UPS  450.  215.    3823  UPS  600  .  295. 


Software  Marketing 

853 1  \$Ainoworks — Get  to  know  your  car 
bumper  to  bumper.  Provides  overview  of 
systems,  in-depth  graphics,  &  animation  $49. 
5145  ®  Bodyworks  1.0 —  Explore  the  major 
systems  of  the  human  body  49. 


2469 

9985 
8463 
2382 
9822 
2012 
3902 
3900 

7150 
7139 
8398 
8397 
6998 
8380 

7400 
7501 

8578 
2336 

8158 


7894 
8940 
7897 
7896 

8689 
8690 
8691 
8633 

6137 
6138 

1947 

5543 

1708 
7358 


9877 
9875 

8333 
6945 


5555 
1906 
1904 


Appoint  ...  limited  lifetime 

Thumbelina  PC  or  2480  MousePen  Pro  PC  62. 
ATI  Technologies  ...  2  years 

VGA  Integra  (1024  x  768,  16  colors)   84. 

VGA  Wonder  XL24  (with  1  MB)   149. 

Graphics  Vantage  VGA  (with  1  MB)   225. 

8514/Ultra  (with  1  MB)  (requires  VGA).  269. 
Graphics  Ultra  with  VGA  (with  1  MB) ...  299. 

Stereo»F/X  (soundboard)  109. 

VGA  Stereo«F/X  (W/512K,  upgrd.  to  1  MB)2tS. 
Boca  Research  ...  5  years 

BOC ARAM/AT  PLUS  (2  MB)   175. 

(4  MB)  259.       7138  (8  MB)   459. 

External  14,400  Baud  V.32  FaxModem  275. 
Internal  14.400  Baud  V. 32  FaxModem  219. 
I/O  Board  for  AT.  49.  6999  for  PS/2 ..  89. 
BasicVGA....  49.  8381  SuperVGA...  115. 
Bravo  Communications  ...  2  years 
2  Position  Laser  Compatible  Switch  Box  1 09. 

CPS1021  (electronic  switch  box)   135. 

Brown-Wagh  ...  1  year 

Creative  Labs  Sound  Blaster   109. 

Creative  Labs  Sound  Blaster  Pro   189. 

Caere  ...  1  year 

Typist  Plus  Graphics   375. 

Canon  ...  1  year 

We  are  an  authorized  Canon  Service  Center. 

BJ-10ex  Printer  (4.6 lb.).. .*.   299. 

BJ-C800  Color  BubbleJet  Printer   1899. 

BubbleJet  Ink  Cartridge  (BJ-10ex)   23. 

BJ-10ex  Sheet  Feeder   75. 

Cardinal  ...  1  year 

386SX-33  MHz  Motherboard  0K   275. 

MVP24I  Modem  Value  Pack   39. 

MVPI24IF  FaxModem  Value  Pack   64. 

VideoColor  24  VGA7000   179. 

Chips  &  Technologies  ...  lifetime 

SuperMath  387DX-25   81. 

387DX-33....  85.  6126  387SX-25....  69. 
CoStar  ...  1  year 

LabelWriter  II   185. 

COVOX  ...  1  year 

Sound  Master  II   145. 

Curtis  ...  lifetime 

Ruby-Plus  SPF-2+   59. 

Command  Center  SPF-4   79. 

Cyrix  Corporation  ...  5  years 
MATH  COPROCESSORS 

FasMath  83S87-1 6  (SX  compatible)   69. 

FasMath  83D87-25  or  9876  83D87-33  ea.  89. 
Diamond  Computer  ...  5  years 
SpeedStar  24X  Graphics  Accelerator ..  179. 

Stealth  Hi-Color   239. 

Epson  ...  2  years 

We  are  an  authorized  Epson  Serivce  Center 

AP-3250  (80  col.,  200  cps,  24  pin)   229. 

FX-850  (80  col.,  264  cps,  9  pin)   319. 

FX-1050  (136  col.,  264  cps,  9 pin)   449. 


Thanksgiving  Deals. 


IBM 

7303  DOS/2  tO  Upgrade  from  DOS— 
Upgrade  to  OS/2  2.0  from  DOS  (any 
version).  Full  fledged  operating  system  that 
runs  DOS,  Windows,  and  OS/2  applica- 
tions. 386SX  PC's  and  above   $99. 


2358 
2361 
2357 
5184 

3670 
4008 

7391 
5024 
1345 
3522 
8187 
7395 
9884 

3175 
3957 
9993 
6754 

3864 
1086 
5990 
5992 
5994 
5999 
6003 
2994 
6418 
8943 

4750 
5409 


4973 
2582 
7899 
3311 

4518 

3996 
2343 
7975 
3295 

5637 
8404 
5638 


LQ-570  (80  col.  252  cps)   289. 

LQ-870  (80  col..  330  cps)   489. 

LQ-1 170  (136  col.,  330  cps)   669. 

LX-810  (80  col..  180  cps,  9  pin)   185. 

Hauppauge  Computer  ...  1  year 

33  MHz  486  Motherboard  for  AT  (1  MB)  1 229. 

Win/TV   439. 

Hayes  ...  2  years 

ULTRA  96  Modem   599. 

ULTRA  144  Modem   669. 

OPTIMA  24  Modem   149. 

OPTIMA  96  Modem   379. 

OPTIMA  24+  FAX  96   159. 

OPTIMA  144+  FAX  144   479. 

Pocket  Edition  2400   1 19. 

Hewlett-Packard  ...  1  year 

DeskJet  500C  (color)  (with  toner)   749. 

LaserJet  IIP  Plus  (with  toner)   879. 

LaserJet  IMP  (with  toner)   1099. 

LaserJet  III  (with  toner)   1599. 

Intel  ...  3  years 

14.4EX  Modem   469. 

Matched  Memory  Classic  Memory  Brd  Ok  115. 

SatisFAXtion  Modem  100   99. 

SatisFAXtion  Modem  200   299. 

Model  400.  399.     5995  Model  400E  .  449. 

BFAXability  Plus  (software)   79. 

BFAXability  Plus  OCR  (software)   165. 

EtherExpress  16  or  3021  16  TP....  ea.  129. 
OverDrive  Processor  (for  486SX-25  MHz)  579. 
OverDrive  Processor  (for80486DX-33)....  759. 
MATH  COPROCESSORS 

80387SX  (all  80386SX  CPU's)   79. 

80387DX  (all  80387DX  CPU's)   85. 

Kensington  Microware  ...  1  year 
Full  line  available.  Partial  listing. 
PowerTree  20  (6  outlets,  EMI/RFI  Filtering)  24. 
Master  Piece  Plus  95.    2587  Remote  105. 
Expert  Mouse  serial...  99.  7900  bus...  115. 

MasterStand   59. 

Keytronic  ...  3  years 

101  Plus  Keyboard   99. 

Logitech  ...  limited  lifetime 

Trackman2  (combo)  84. 

Trackman  Portable  99. 

ScanMan  256   269. 

MouseMan  (combo)  69.  9766  (cordless)  89. 
MediaVision  ...  3  years 

ProAudio  Spectrum  16   199. 

Thunder  &  Lightning   219. 

MultiMedia  PC  Upgrade  Kit  16    969. 


Megahertz  ...  5  years 

6576  P296FMV  Fax  Modem  (9600  baud  V.42)  $479. 
6574    T396FM  Fax  Modem  (9600  baud)   499. 

Microsoft  ...  lifetime 

7597    Microsoft  Mouse  (bus  or  serial)   85. 

2898  Mouse  with  Windows  3.0  (bus  or  serial)  1 49. 
1896    Ballpoint  Mouse  (serial  only)   119. 

MicroSpeed  ...  1  year 
6007    PC-TRAC  Trackball  serial   75. 

Microtek  ...  1  year 
2736    ScanMaker  600G  (gray-scale  scanner)  759. 
2739    ScanMaker  600Z  (color  scanner)        1 249. 

Mouse  Systems  ...  lifetime 

3213    PC  Trackball  1 1  (serial)  55. 

7878    PC  Mouse  III  (serial)  69. 

5979    NewPoint   79. 

Mustek  ...  1  year 

8454    Matador  105  for  DOS   95. 

8450    Color  Artist  for  Windows   319. 

NEC  ...  2  years 

4252    MultiSync  3FGX  Monitor  (W)   689. 

4249  4FG  Monitor  (15")  799.  3151  5FG  (1 T)  1449. 
5377    SilentWriter  Model  95  PostScript  Laser  1439. 


Hewlett-Packard  ...  1  year 

9993  LaserJet  HIP  (with  toner)— Superior 
speed  and  built-in  typefaces  with  PCL  5 
language  makes  this  laser  printer  a 
standout   $1099. 


Okidata  ...  1  year 

We  are  an  autorized  Okidata  Service  Center. 

5093  OL400  Page  Printer  (4  ppm)   649. 

9590    OL810  Page  Printer   1089. 

5094  OL830  Page  Printer  (8  ppm)   1299. 

3025    Toner  Cartridge   25. 

Orchid  Technologies  ...  4  years 
7863    ProDesigner  VGA  IIS  (with  1  MB,  includes 

RAMDACchip)   189. 

4071    Fahrenheit  1280i  with  1  MB   299. 

Pacific  Data  ...  lifetime/60  day  MBG 

Memory  upgrade  for  U  IIP.  Ill,  MID.  IMP: 
7055    2MB          119.     7759  4MB  1 99. 

Memory  upgrade  for  LaserJet  ll/IID: 

6838    2MB          145.    6836  4MB  259. 

7158  Pacific  Page  PE  (LJ IID,  IIP,  III,  HID,  HIP) .  299. 
9833  Pacific  Page  XL  (w/accelerator  board) .  699. 
5729    ProTracer  (personal  CAD  printer)  (1  yr.)  1 099. 

800-800-0004 


MMC 


PC  Connection  0004 

6  Mill  Street 
Marlow,  NH  03456 
SALES  603-446-0004  FAX  603-446-7791 


TEAC  ...  1  year 

4414  y/:"/57"  Dual  Flow  On» — Get  two 
drives  in  one.  TEAC's  new  Dual  Floppy 
Disk  Drive  gives  you  both  3:/r"  and  5Y"  in 
one,  saving  you  space  and  money ...  $145. 


PC  Power  &  Cooling  ...  2  years 

3203    Turbo  Cool  200   149. 

7915    Turbo  Cool  300   159 

Practical  Peripherals  ...  lifetime 
3102    PM2400  Modem  (external)   99 

8993  PM2400  Modem  (internal,  V.42bis)   115 

8994  PM2400  Modem  (external.  V.42bis)   125. 

8132    PM2400  Pocket  Modem   109 

2266    PM9600  Internal  Modem   275 

7934    PM96O0SA  Modem   289 

2264    PM2400FX96  (internal  moderrviax)   95 

1344  PM2400FX96SA  (external  moderrviax)..  99 
3803  PM14400FX96  (internal moderrviax)...  359 
2425    PM14400FXSA  (external  modem/fax) 

Prometheus  ...  2  years 
6444    ProModem  Ultima  Home  Office  (int.) . 

PSION  ...  1  year 
6449    Series  3  Palmtop  (256K)   379 

Solectek  ...  1  year 

4804    Pocket  Fax  Windows  

4769    Pocket  LAN  Ethernet  

Standard  Microsystems  ...  5  years 
6376    Ethercard  Plus  Elite  16  or  6370  16T  ea. 
6372    Ethercard  Plus  Elite  16  (6  Pack)   759 

Targus  ...  lifetime 
1305    Universal  Notebook  (computer  case)   69 


399. 


389. 


189. 
239. 

139. 


Practical  Peripherals  ...  lifetime 

2425  PM144O0FXSA  Modem/Fox-OeX.  ultra  high 
speed  14,400  bps  data  transmission  as  well  as 
Group  III  S/R  fax  capabilities  in  one  integrated 
and  affordable  package.  Includes  QukkLink  II 
for  modem  and  fax  communications  $399. 
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Copyrighted  material 


No  turkeys,  here! 


Technology  Concepts  ...  2  years 

631 5    Fax  Line  Manager  203   $1 39.     1 304 

TheComplete  PC  ...  2  years  2761 
8609    TheComplete  Modem  65.  6069  Plus....  95. 
8599    TheComplete  Turbo  Modem  Plus  (Ext.)  289.  8304 

8593    TheComplete  Communicator  Gold        479.  8287 

5140    TheComplete  Page  Scanner  w/OCR  ...  579. 

Tripp  Lite  ...  2  years  6436 

61 99  Isobar  4-6  (4  outlets.  Gold  Seal  Warranty)  49. 

6200  Isobar  6-6  (6  outlets.  Gold  Seal  Warranty)  59.  6951 

8630    Isobar  Ultra  6  (diagnostic  circuitry)          52.  4670 

9312    BC500  Power  Backup   219.  4326 

6506    BC1 250  LAN  Power  Backup   499.  4414 

6018    LC1200  (line  conditioner)   159. 

1 528    PS6.0  (600VA  online  UPS)   559. 

Video  7  ...  7  years 

7362    WinVGA  (includes  1  MB)   165.  6556 

9768    VRAM  II  VGA  1MB   329.  5510 

Zoom  Telephonies  ...  7  years  2497 
1307  Int.  2400  Baud  w/9600  Baud  Fax  Modem  79.  5746 
1178  Ext.  2400  Baud  w/9600  Baud  Fax  Modem  92. 
1494  Ext.  9600V.32biS...  195.  3075  Int. ...  195. 
3574  Ext.  2400  Baud  V.42/9600  Baud  Fax...  115. 
3386  FaxModem  AFC  (2400  baud  96S/48R)..  59. 
4430  FaxModem  AFX  (2400  baud  96S/48R) ..  79. 
4429  FaxModem  V.32bis  1 4.400  baud  (int.)  .219. 
4428  FaxModem  V.32bis  14.400  baud  (ext.)  259. 
7921    Pocket  FaxModem   87. 


PC  Connection  ...  1  year 

Bring  out  the  power  of  Windows  or  any  number 
of  applications  by  boosting  your  memory. 

5510  I  MB  x  9  SIMMs  (80  its)  $45. 

2497  4MBx9  SIMMs  (80  ns)   139. 

5746  /  MB  Chips  (80  ns,  set  of  9)  45. 


4194 
4354 

2339 
1337 


6499 
6502 
6343 
6344 

2500 
2530 
8480 
8481 
8482 

3812 
6153 

6577 
6582 
6581 
7023 
7021 


DRIVES 

Colorado  Memory  Systems  ...  1  year 

Jumbo  1 20  Tape  Backup   1 99. 

Jumbo  250  Tape  Backup   269. 

Conner  Peripherals  ...  1  year 
CP30104H  120  MB  IDE  HD  (19  ms)....  399. 

CP3204  200  MB  IDE  HD  (16  ms)   539. 

IOMEGA  ...  1  year 

We  are  an  authorized  Iomega  Service  Center. 

Transportable  90  PRO   679. 

Insider  90  PRO  579.  6501  Dual  90  PRO  1479. 

PC  Powered  90  (incl.  PC2B  &  cart.)   499. 

PC  Powered  90  PRO  (incl.  PC2B. 

cartridge  &  Central  Point  Software)   599. 

PC2B-2  Controller   149. 

90  MB  Cartridge..  149.  2467Tripak..  439. 

Tape250  Insider  Tape  Backup   239. 

Tape250  Inside  Half-Height  Tape  Bckp  259. 
Tape250  PC  Powered  Tape  Backup....  359. 
Mountain  Network  Solutions  ...  2  years 

FS8500  IDE  Tape  Backup  (304  M)   499. 

DC21 20  Tape  Cartridge  (5  pack)          1 49. 

NEC  ...  2  years 

CDR37  Portable  CD-ROM  Drive   399. 

CDR74  Portable  CD-ROM  Drive   589. 

CDR84  for  PC/XT/AT   499. 

MPC  Upgrade  Kit  (with  CDR37)   949. 

MPC  Upgrade  Kit  (with  CDR84)   1079. 


Pacific  Rim  ...  1  year 

1 .2  MB  External  (for  any  parallel  port)  $239. 
1.44EX  MB  Ext.  (tor  any  parallel  port)..  239. 
Quantum  ...  2  years 

Plus  Hardcard  II  XL  50  MB  (9  ms)   225. 

Plus  Hardcard  II  XL  105  MB  (9  ms)   389. 

Summit  Memory  Systems  ...  2  years 

SE 120  Tape  Backup   215. 

TEAC  ...  1  year 

1 .2  MB  Drive  for  AT   65. 

1 .44  MB  Drive  for  PC/XT  (3'/iH)   59. 

1 .44  MB  Drive  for  AT  (31/z".  w/Bastech)  75. 
3!4  75%  "  Dual  Floppy  Drive   145. 

MEMORY 

256k  DRAMs  (100  ns.  set  of  9)   19. 

1  MB  x  9  SIMMs  (80  nanosecond)  45. 

4  MB  x  9  SIMMs  (80  nanosecond)  139. 

1  MB  Chips  (80  ns.  set  of  9)  45. 


IOMEGA  ...  1  year 

6343  PC  Powered  90 — Lowest  priced 
Bernoulli  drive  ever  in  one  complete,  conve- 
nient package.  Includes  90  MB  cartridge, 
PC2B  interface  card,  and  cable  $499. 

6344  PC  Powered  90  PRO   599. 


IOMEGA  ...  1  year 

Tape 250 — QIC  &  Irwin  compatibility  in  one 
affordable  tape  drive!  Stores  250M  &  includes 
data  compression  &  Central  Point  Backup . 

8480  Tape 250  Insider  Tape  Backup   $239. 

8481  Insider  III  1259.  84S:  PC  Powered  359. 


DISKS/MEDIA 

Full  ...  lifetime 

2214  3V2"  DS  DisksffQI....  9.    2242  (50)   32. 

2215  3'/2"  HD  Disksf  I0;..  15.    22^(50)   59. 

2239    3V2"  HD  Color  Disks  (Qfy.  10)   16. 

2243    3V2"  DS  Color  Disks  (Qty.  10)   10. 

Sony  ...  lifetime 

3292    SVC  HD  DisksfOfy.  10)   1 1 . 

3297  3'/2"  DS  Disks  (10)       9.      6148  (30)..  25. 

3298  3'/2"  HD  Disks  (10)...  15.  6375  (30)..  42. 
8185    QD2040          14.     1895QD2120   21. 


3M  ...  lifetime 

3943    DC2000  $17.     1581  DC2120   $22. 

Toshiba  ...  2  years 

4858    3V2"  2.88  MB  ED  Disks  (Qty.  5)   28. 

9755    3V2"  2.88  MB  ED  Disks  (Ofy.  10)   53. 

OUR  POLICY 

•  We  accept  VISA  and  MASTERCARD. 

•  No  surcharge  added  for  credit  card  orders. 

•  Your  card  is  not  charged  until  we  ship. 

•  If  we  must  ship  a  partial  order,  we  never  charge 
freight  on  the  shipment(s)  that  complete  the 
order  (in  the  U.S.). 

•  No  sales  tax.  except  Ohio  residents  (please  add 
applicable  tax). 

•  All  U.S.  shipments  insured;  no  additional  charge. 

•  APO/FPO  orders  shipped  1st  Class  Mail. 

•  International  orders  U.S.  $100  minimum.  Manufacturer 
support  and  upgrade  eligibility  may  be  limited 
outside  the  U.S.A. 

•  Upon  receipt  and  approval,  personal  and  company 
checks  clear  the  same  day  lor  immediate  shipment 
of  your  order. 

•  Corporate  P.O.s  accepted  subject  to  approval. 

•  COD  max.  $1000.  Cash  or  cashier's  check. 

•  1 20  day  limited  warranty  on  all  products.  Defective 
software  replaced  immediately.  Defective  hardware 
repaired  or  replaced  at  our  discretion.  All  items 
subject  to  availability.  Prices  and  promotions 
subject  to  change  without  notice. 

•  Our  order  lines  are  open  continuously  from  8:00  am. 
Monday  until  5:00  p.m.  Sunday  Eastern  Time.  You 
can  call  our  business  offices  at  603-446-3383  Monday 
through  Friday  9:00  a.m.  to  5:30  p.m.  Eastern  Time. 


3M  ...  lifetime 

1581  DCZ 120  Data  Cartridge— %"  QIC  40 
and  QIC  80  compatible  data  cartridge. 
Unformatted   $22. 


SHIPPING 

Continental  U.S.:  The  total  freight  charge  on  any 
order  placed  with  PC  Connection  is  only  $5.  Barring 
events  beyond  our  control,  all  credit  card  orders 
phoned  in  weekdays  by  3:00  a.m.  Eastern  Time  will 
ship  Airborne  Express  lor  delivery  the  next  business 
day.  Which  means  same  day  delivery  for  orders 
placed  between  midnight  and  3:00  a.m.  Eastern 
Time.  (Some  orders  may  ship  by  UPS  Ground  for 
next  day  delivery).  Saturday  delivery  available  to 
many  areas  upon  request  at  no  additional  charge. 
Order  all  day  Saturday  through  noon  on  Sunday  for 
Monday  delivery.  (Some  areas  require  an  additional 
day  delivery). 

Hawaii,  Alaska,  Canada,  Puerto  Rico  and  the 
U.S.  Virgin  Islands:  Call  800-800-0004  for 
information  on  shipping  and  charges. 
All  other  areas:  Please  call  603-446-0004  or 
FAX  603-446-7791  for  information. 


Cop 


The  frost  is  all  over  the  proverbial  pumpkin  up  here  in  Marlow,  NH  (pop.  601),  and 
we're  ready  to  hunker  down  for  some  serious  snowfalls  and  toe-tingling  temperatures. 
Meanwhile,  our  mascots  have  paused  to  give  thanks  for  another  year  of  successful 
nocturnal  visits  to  our  vegetable  garden!  Well,  why  not  share  the  bounty?  That's  what  we're 
doing  with  this  smorgasbord  of  specials  good  through  11/30/92.  No  turkeys  here! 


Asymetrix 

1766  SMediaBUtz!  J.O-Windows  31 
multimedia  utility  for  editing  and  syn- 
chronizing clips.  Create  shows  in 
minutes  and  integrate  them  into  other 
Windows  applications  with 

$mQ  DDE' 0ver  70  ^ 

V/ /  upon  registration. 


THANKSGIVING- 
SPECIALS 


Adobe  Systems 

5988  □  Adobe  Illustrator  4.0  Competitive 
Upgrade— Owners  of  draw  and  design 
programs  an  trade  up  to  Illustrator  4.0. 

_  Includes  TypeAlign,  ATM. 
Jj)  I  RQ  Separator.  40  fonts,  pre- 
■J-U  /  drawn  artwork,  and  more. 


R 


Lotus 

5799  ®  Ami  Pro  3  0— Includes  new 
direct  access  features,  including  Fast 
Format,  Smartlcon  sets,  Drag  &  Drop, 
and  SmartClick.  Get  a  free 

S  C0Py  °^  mteimissi0D  Screen 

£■17  Saver  lends  11/30/92). 


•  Everything  Overnight  $5. 

•  Weekend  Shipping,  too! 

•  Toil-Free  Tech  Support 

•  One-Minute  Mail  Order™ 

See  complete  terms  on  opposite  page. 


Intel  ...  3  years 

5990  SatisFAXtion  Modem  100— Intel 
SatJsFAXtion  interface  and  compati- 
bility at  an  unbeatable  price.  Internal 
2400  bps  data  modem.  9600/4800  bps 

fax,  bundled  with  a  free 
$QQ  copy  of  Taxability  Plus 
7/  (ends  11/30/92). 


Alpha  Software 

5 1 04  H  Alpha  Four  2. 0  Server  w/2  Free 
LAN  Packs—  Fully  relational  database- 
management  system  for  non-program- 
mers. Create  complex  applications 
through  menus.  Uses  dBase  file  format, 
(t""^-^/^  Incl.  Presentation  Express 
4>  *\J U  and  a  Zip  Code  Database 

S     S  free  (ends  11/30/92). 
9724  □  Alpha  Few 2.0  Competitive  Upgrd 
(single/standalone  version)  $99- 
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GRAPHICS 

Presentation  Graphics 

►summary    of  features 


Products  listed  in  alphabetical  order 

DP  EDITORS 
Of  C  H  0  1  C  E 

PP  EDITORS' 

■  =  YES  D-NO 

Aldus 
Persuasion 

Claris 
Hollywood 

DeftaGraph 
Professional 

Freelance 
Graphics  for 
Windows 

Harvard 
Graphics  for 
Windows 

Microsoft 
PowerPoint 

Data  Handling  (continued) 

XLC(Excel| 

As  live  chart  or 
vector  graphic 

None 

None 

None 

As  bitmap 

As  live  chart, 
vector  graphic, 
or  bitmap 

Chart  Editing  and  Formatting 

Edit  text  directly  on  chart 

■ 

□ 

■ 

□ 

□ 

■ 

Scale  chart  to  fit 

□ 

■ 

□ 

■ 

■ 

■ 

Rotate  chart 

□ 

□ 

□ 

■ 

■ 

□ 

Chart  options: 

Display  grid 

■ 

■ 

■ 

■ 

■ 

□ 

Multicolumn  legends 

□ 

□ 

■ 

■ 

■ 

■ 

Calculate  and  show  percent 

■ 

■ 

■ 

□ 

■ 

■ 

Fill  patterns 

Hatch,  bitmap 

Hatch,  bitmap 

Bitmap 

Hatch 

Hatch,  bitmap 

Hatch 

Create/import  fill  patterns 

□  □ 

■  □ 

□  □ 

□  □ 

■  ■ 

□  □ 

Color  handling: 

Preselected  color  palettes 

None 

None 

1 

18 

30 

5.000 

User-definable  palettes 

■ 

■ 

□ 

■ 

■ 

■ 

User  can  apply  global  color  scheme 

■ 

■ 

□ 

■ 

■ 

■ 

Number  of  colors  in  palette 

200 

256 

16.8  million 

256 

32 

16.8  million 

Maximum  colors  per  chart 

200 

256 

231 

26 

64 

16.8  million 

Gradient  fills: 

Objects/slide  backgrounds 

□  ■ 

■  ■ 

■  □ 

■  ■ 

■  ■ 

■  ■ 

Radial  fills 

□ 

■ 

■ 

■ 

□ 

■ 

Annotation  and  Illustration 

Text  annotations 

□ 

□ 

■ 

■ 

■ 

■ 

Shadowed  box 

N/A 

N/A 

■ 

□ 

■ 

■ 

Illustration  tools: 

Arc 

■ 

■ 

■ 

■ 

■ 

■ 

Curves 

Bezier.  spline 

Spline 

Bezier,  freehand, 
spline 

Bezier,  freehand 

Spline 

Bezier,  spline 

Rounded  box 

□ 

■ 

■ 

■ 

■ 

□ 

Image  manipulation  tools: 

Align  to  baseline/to  object 

■  ■ 

□  ■ 

■  ■ 

■  ■ 

Break  objects  apart 

■ 

■ 

■ 

■ 

□ 

■ 

Flip/Mirror  objects 

■  □ 

■  ■ 

■  □ 

■  ■ 

■  □ 

■  ■ 

Group  objects 

■ 

■ 

□ 

□ 

■ 

□ 

Layers 

■ 

■ 

■ 

■ 

■ 

■ 

Rotate  objects 

■ 

■ 

■ 

■ 

■ 

■ 

Any  angle 

□ 

■ 

□ 

■ 

■ 

□ 

Vector  file  formats  (import/export): 

CGM  (Computer  Graphics  Metafile) 

■  ■ 

■  ■ 

(Freelance  CGM 
only) 

■  ■ 

(Harvard  Graphics 
CGM  only) 

■  □ 

DRW(Micrografx) 

■  ■ 

■  ■ 

■  □ 

□  □ 

■  ■ 

■  □ 

DXF  (AutoCAD) 

■  ■ 

■  ■ 

■  □ 

□  □ 

□  □ 

■  □ 

EPSI.AI  format) 

□  □ 

N/A— Not  applicable  The  product  does  not  have  this  feature 
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SoftCraft 
Presenter 

Stanford 
Graphics 

As  vector  graphic 
(via  Clipboard) 

As  vector  graphic 
(via  Clipboard) 

■ 

□ 

■ 

■ 

□ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

Hatch 

Hatch,  bitmap 

□  □ 

□  □ 

8 

1 

■ 

□ 

■ 

■ 

(bullets  and 
annotations  only) 

16.8  million 

16.8  million 

16.8  million 

16.8  million 

■  ■ 

■  ■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

Bezier.  freehand, 
spline 

Bezier,  spline 

■ 

■ 

■  ■ 

□  □ 

■ 

□ 

□  □ 

□  □ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

N/A 

□  □ 

■  □ 

□  □ 

■  □ 

□  □ 

□  □ 

□  □ 



►  FACT  FILE 


DeltaGraph  Professional, 
Version  2.0 

DehaPoint  Inc.,  2  Harris  Ct.,  Suite  B-l, 
Monterey,  CA  93940;  800-367-4334, 
408-648-4000;  fax,  408-648-4020 


List  price:  $495 
Requires:  386-based  PC  or  bet- 
ter. 4MB  RAM,  7MB  hard  disk 
space,  Microsoft  Windows  3.x. 
In  short  DeltaGraph  Profes- 
sional does  a  decent  job  of  basic 
technical  charting,  but  its  presen- 
tation facilities  are  relatively  primitive  by  today's  stan- 
dards, and  its  design  and  quality  problems  take  a  lot 
of  the  shine  off  its  abilities. 

ON  HEADER  SERVICE  ( 


CONTINUES 


(down  to  Vbft  of  a  point)  and  to  improve 
the  appearance  of  perspective  labels.  Un- 
fortunately, there  are  many  flaws  with 
this  approach;  DeltaGraph's  PostScript 
driver  doesn't  support  TrueType,  for  in- 
stance (the  program  comes  with  Adobe 
Type  Manager),  and  you  must  bypass  it 
when  going  to  slide  output,  which  uses 
Autographix's  own  PostScript  driver. 
And  since  the  DeltaGraph  PostScript  set- 
ting failed  to  image  the  imported  .WMF 
logo  on  our  title  slide,  we  had  to  print 
our  test  presentation  using  the  default 
Windows  driver. 

There  is  no  setting  to  scale  your  im- 
ages to  a  printer  page  or  to  center  them. 
You  must  use  PostScript's  image-scaling 
facilities  or  live  with  the  program's  tend- 
ency to  sever  part  of  your  image. 

Despite  these  problems,  DeltaGraph 
is  a  reasonable  choice  for  technical  chart- 
ing. Just  be  warned:  You  are  liable  to  be 
frustrated  by  its  relatively  inadequate 
presentation  tools  and  design  limitations. 

Lotus  Development  Corp. 

Freelance  Graphics  for  Windows 

BY  ROBIN  RASKIN 
Less  than  one  year  old,  $495  Freelance 
Graphics  for  Windows  is  already  yellow- 
ing a  bit  around  the  edges.  While  it  re- 
mains one  of  the  easiest  presentation 
packages  to  use,  age  has  revealed  quite 
a  few  warts  that  have  left  us  considerably 
less  enchanted  with  Freelance  than  we 


were  when  we  last  reviewed  the  package. 

Freelance's  Quickstart  tutorial,  use  of 
SmartMasters  (which  provide  a  family  of 
page  layouts  for  each  background  type  to 
let  you  create  a  uniform  look  easily 
throughout  your  presentation),  and 
Smartlcon  palette  (a  row  of  buttons  that 
offer  a  quick  route  to  many  of  the  more 
common  presentation  tasks)  are  the  hall- 
marks of  the  package.  From  the  moment 
you  load  it,  you  are  directed  into  treating 
a  presentation  as  a  whole:  You  design  the 
common  elements  of  a  page  using  Smart- 
Masters  and  then  add  content  via  the  text 
outliner  or  in  the  slide  view.  For  those 
users  new  to  presentation  graphics  soft- 
ware, the  program's  omnipresent  intruc- 
tions — such  as  "Click  here  to  enter 
text" — can  mean  the  difference  between 
a  completed  presentation  and  a  nervous 
breakdown.  A  SmartMaster  suite  con- 
tains sequentially  numbered  pages  that 
hold  the  template  information  corre- 
sponding to  a  particular  style  of  slide: 
Basic  Layout,  Title  Slide,  1 -Column  Bul- 


Ecology  is  Good  Business 


HMMfcctwfcii  C  mM 
Ecorogicetfy  Sound  mk 
-  "rtttods 

end  Market  Snare 
ptoduct  111* 
ft  *  turfy  on  Maetaty 


I  Snare 


All  of  the  chart  types  you  see  listed  in  this  pull-up 
menu  are  available  in  a  similarly  designed  theme. 
Freelance  Graphics  for  Windows  refers  to  each  set 
of  page  layouts  for  a  given  theme  as  a  SmartMaster. 

let  Slide,  and  so  forth.  It  is  easy  to  switch 
between  views — outline,  current  page, 
and  page  sorter — and  the  program's 
menu  hierarchy  is  remarkably  logical  and 
up-front. 

Freelance's  well-rounded  charting  ca- 
pabilities include  scatter  charts  (with  a 
variety  of  regression  types),  a  selection 
of  stacked  bar  types,  3-D  graphs  aplenty, 
and  a  table  editor.  You  choose  the  graph 
styles  from  a  visual  display. 

The  package's  drawing  tools  are  of 
high  quality,  but  they  are  not  especially 
outstanding.  You  can  draw  Bezier  curves 
and  a  suite  of  graphics  primitives,  but  im- 
portant touches  such  as  shadowed  text 
and  boxes  and  thick  lines  are  absent. 
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Products  listed  in  alphabetical  order 

dp  editors' 
•^"choice 

DP  EDITORS' 
L~  CHOICE 

■  =  YES     D  =  N0 

Aldus 
Persuasion 

Claris 
Hollywood 

DeltaGraph 
Professional 

Freelance 
Graphics  for 
Windows 

Harvard 
Graphics  for 
Windows 

Microsoft 
PowerPoint 

Annotation  and  Illustration  (continued) 

EPS 

■  ■ 

■  ■ 

■  ■ 

(pvnnrt  via 

Windows  print 
driver) 

□  ■ 

□  ■ 

■  ■ 

rIL  (LOtUS) 

□  □ 

□  □ 

■  □ 

WMF  (Windows  metafile) 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

WPG  (WordPerfect  Graphics) 

■  ■ 

□  □ 

□  □ 

■  ■ 

■  □ 

Bitmap  file  formats  (import/export) 

.BMP  (DIB) 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

.CLP 

□  □ 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

GIF 

□  □ 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

.IMG  (GEM) 

□  □ 

■  ■ 

□  □ 

□  □ 

□  □ 

□  □ 

PCX 

■  ■ 

■  ■ 

■  ■ 

■  ■ 

■  □ 

TGA 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

□  □ 

TIFF 

■  ■ 

■  ■ 

■  ■ 

■  □ 

■  ■ 

■  □ 

Clip  art: 

Number  of  images 

101 

184 

380 

500 

500 

573 

Format 

CGM 

CGM.  WMF 

Proprietary 

Proprietary 

Proprietary 

Proprietary 

Presentation  Management 

Multiple  backgrounds  per  presentation 

□ 

■ 

■ 

■ 

■ 

Can  suppress  background  for  individual  slide 

□ 

■ 

■ 

■ 

■ 

Uses  slide  templates 

■ 

□ 

■ 

■ 

■ 

User-definable  templates 

■ 

N/A 

■ 

■ 

■ 

Multiple  templates  per  presentation 

□ 

N/A 

■ 

■ 

Presentation  organization: 

Title  sorter/Slide  sorter 

□  ■ 

□  □ 

Cut  and  paste  slides  to  Clipboard 

■ 

■ 

■ 

■ 

Outliner 

■ 

□ 

■ 

■ 

■ 

Text  file  format  (import): 

AmiPro 

□ 

□ 

□ 

□ 

□ 

DCA/RFT 

■ 

□ 

[  1 

□ 

□ 

Microsoft  Word  (DOS  version) 

□ 

□ 

□ 

□ 

□ 

RTF 

□ 

□ 

□ 

□ 

■ 

Word  for  Windows 

□ 

□ 

□ 

□ 

■ 

WordPerfect  (DOS  and  Windows  versions) 

□ 

□ 

□ 

■ 

(Windows  version) 

□ 

WordStar 

□ 

□ 

□ 

□ 

□ 

Speakers'  notes 

■ 

□ 

■ 

(slide  thumbnails 
only) 

□ 

■ 

Electronic  Presentations 

Transition  effects 

IB 

16 

9 

13 

26 

45 

Overlay  images 

■ 

□ 

:: 

□ 

■ 

□ 

Sound-board  support 

None 

None 

None 

Via  DOS 

Via  MCI 

Via  MCI 

Hyperlinks 

□ 

□ 

□ 

□ 

■ 

□ 

Animation 

□ 

□ 

□ 

□ 

□ 

□ 

MIDI  and  waveform  file  support 

□ 

□ 

□ 

□ 

■ 

■ 

Autodesk  FLI  and  MacroMind  Director  file  support 

□ 

□ 

□ 

□ 

■ 

□ 

N/A— Not  applicable  The  product  does  not  have  this  feature. 
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SoftCraft 
Presenter 

Stanford 
Graphics 

■  ■ 

(pynnrt  VI3 

\ C A 1  I  V  1  □ 

Windows  print 
driver) 

□  ■ 

□  □ 

■  □ 

□  ■ 

□  □ 

□  □ 

■  □ 

■  ■ 

□  □ 

□  □ 

□  □ 

■  □ 

□  □ 

□  □ 

■  □ 

■  □ 

□  □ 

■  ■ 

■  ■ 

None 

30 

N/A 

Proprietary 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■  ■ 

■  ■ 

■ 

■ 

■ 

■ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

■ 

■ 

11 

None 

■ 

N/A 

Via  MCI 

None 

■ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

GRAPHICS 

Presentation  Graphics 

The  Freelance  clip-art  collection, 
though  not  overwhelmingly  large,  is  espe- 
cially well  implemented.  You  choose 
among  the  fully  editable  images  from  a 
visual  preview  library:  Instead  of  wonder- 
ing what  an  image  called  "Manl"  might 
look  like,  using  clip  art  becomes  a  science 
instead  of  a  haphazard  art.  While  a  larger 
library  would  cer- 
tainly be  advanta- 
geous, we  had  no 
trouble  finding  eco- 
logically appropri- 
ate symbols  to  use 
in  our  test  presenta- 
tion. 


SUITABILITY  TO  TASK 


ing.  You  cannot  expand  and  contract  lev- 
els of  text,  drag  and  drop  to  rearrange 
items,  or  get  a  WYSIWYG  view  of  your 
text. 

The  program's  built-in  screen  show  is 
adequate,  but  not  stellar.  One  of  the  best 
things  about  Freelance's  showmanship  is 
its  ability  to  create  a  runtime  version. 

You    can  export 


Freelance  Graphics 
for  Windows 

POOR     FAIR     GOOD  EXCHIENT 


CONTINUES 


SIMPLE  BUT 
INFLEXIBLE 

There  is,  however,  a 
price  to  pay  for  ease 
of  use.  Customizing 
the  predefined 
SmartMasters,  which  contain  dotted-Iine 
demarcated  placement  blocks  for  text 
and  graphics,  as  well  as  information 
about  the  background,  fonts,  and  colors 
in  your  presentation,  requires  modifying 
the  entire  suite  of  master  page  layouts. 
Although  the  proficient  user  can  devise 
some  efficient  workarounds,  this  is  a  tedi- 
ous procedure,  and  one  that  is  likely  to 
introduce  unexpected  results. 

For  example,  say  you  enter  text  in  the 
Title  placement  block  in  the  slide  view, 
then  decide  that  you  would  rather  it  be 
off-center  than  centered.  If  you  simply 
move  the  text,  the  "Click  here  to  enter 
text"  message  remains:  Though  the  mes- 
sage won't  print,  it  is  rather  disconcert- 
ing. And  if  you  move  the  title  block  in 
SmartMaster  view  instead,  it  moves  the 
corresponding  block  on  every  slide  that 
uses  that  same  layout.  So  you  must  either 
start  every  deviant  layout  from  scratch 
using  the  Basic  Layout  template,  settle 
for  using  the  existing  layouts,  or  spend 
a  lot  of  time  customizing  them.  In  a  nut- 
shell, SmartMasters  are  terrifically  easy 
to  use — if  you  never  want  to  change 
them. 

Other  less  global  problems  can  make 
your  text-editing  life  miserable.  Free- 
lance relies  on  a  pop-up  text  editor  for 
editing  text  within  a  placement  block. 
Freelance's  outliner,  though  it  uses  a 
handsome  notebook-like  interface, 
doesn't  really  help  you  much  with  outlin- 


Quick/infrequent  a 
presentations  ™ 

•  • 

• 

Text  charting  (B) 

•  • 

o 

Data  charting  % 

•  • 

o 

Illustration  and  annotation  0 

•  • 

o 

Desktop  presentations  0 

•  • 

o 

Hard-copy  presentations  0 

•  o 

o 

Presentation  management  4p 

•  • 

o 

your  presentation 
to  a  single  disk,  exe- 
cutable from  the 
DOS  prompt,  which 
is  very  handy  for 
presenting  on  the 
road  when  you  may 
not  have  access  to  a 
trustworthy  Win- 
dows machine.  But 
you  can  specify  only 
a  single  duration 
between  slides  and 
the  transition  ef- 
fects to  use.  The  package  provides  no  way 
for  you  to  create  a  slide  build  other  than 
to  jerry-rig  one. 

Hard-copy  presentations  face  other 
limitations,  serious  ones  in  some  cases. 
You  are  limited  to  a  few  preset  formats 
for  notes  and  handouts  and  these  are  ac- 
cessed, not  as  views,  but  as  an  option  un- 
der the  print  menu:  This  means  you  can't 
even  enter  notes  into  the  speakers'  notes. 
In  addition,  the  program  clipped  the  out- 
put on  a  PostScript  printer;  we  lost  the 


■m  l  e 




Freelance  Graphics  for 
Windows,  Release  I.O 

Lotus  Development  Corp.,  55  Cambridge 
Pkwy.,  Cambridge,  MA  02142;  800-343- 
5414, 617-577-8500;  fax,  617-693-4551 


List  price:  $495 
Requires:  286-based  PC  or  bet 
2MB  RAM  (4MB  recom- 
mended), 11MB  hard  disk  space. 
Microsoft  Windows  3.x. 
In  short:  With  a  balance  of  fea- 
tures that  is  right  on  the  mark. 
Freelance  Graphics  for  Windows  remains  one  of  the 
easiest,  most  comfortable  packages  for  creating  pre- 
sentations quickly.  Some  of  its  biggest  drawbacks  are 
difficulty  modifying  the  SmartMaster  and  an  outliner 
that  barely  meets  the  definition  of  the  word. 

00*)  ON  REAOER  SERVICE  CARD 
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E  A  T  U  R 

E  S 

Products  listed  in  alphabetical  order 

DP  EDITORS' 
L*J  CHOICE 

DP  EDITORS' 
JJf  CHOICE 

■  =  YES     Q  =  N0 

Aldus 
Persuasion 

Claris 
Hollywood 

DeltaGraph 
Professional 

Freelance 
Graphics  for 
Windows 

Harvard 
Graphics  for 
Windows 

Microsoft 
PowerPoint 

Hard-Copy  Presentations 

Print  options: 

Maximum  number  of  slides  per  page 

12 

6 

6 

8 

6 

6 

Background  printing 

■ 

■ 

■ 

□ 

■ 

Suppress  background  for  printing 

■ 

□ 

□ 

■ 

 j  

■ 

Color-to-monochrome  printing: 

Colors  convert  to  gray  scales 

■ 

□ 

■ 

■ 

■ 

Colors  convert  to  pattern  fills 

□ 

■ 

■ 

■ 

□ 

Invert  text  and  background  colors 

□ 

□ 

□ 

■ 

□ 

Monochrome  color  scheme 

■ 

■ 

□ 

■ 

■ 

Rim  recorders: 

AgfalSCOOL) 

■ 

■ 

■  ' 

■  ' 

■  * 

Lasergraphics 

□ 

□ 

■  * 

■  ' 

Polaroid  Palette 

□ 

□ 

■  * 

■  * 

PTI  Montage 

□ 

□ 

■  * 

■  ' 

□ 

■  - 

Slide  services: 

Custom  slide  service  link 

Autographix, 
MagiCorp 

MagiCorp 

Autographix 

Autographix 

Autographix 

Genigraphics 

Pattern  fills  to  colors  or  gradients 

■ 

■ 

□ 

■ 

■ 

■ 

Documentation  and  Support 

Tutorial  (on-line/paper) 

□  ■ 

□  ■ 

□  □ 

■  ■ 

■  ■ 

□  ■ 

Free  technical  support  (eastern  time) 

10:00-8:00  M-F 

1 1 :00-8:00  M-Th; 
11:0O-5:00F 

9:00A.M.-9:00 
P.M.  M-F 

8:30-8:00  M-F 

1:00-7:00  P.M. 
M-F 

9:00A.M.-9:00 
P.M.  M-F 

BBS 

CompuServe: 
company-run 

None 

CompuServe 

CompuServe 

CompuServe 

CompuServe 

•  Via  Windows  drivers 


quick  start-up.  with  both  text  and  on-line 
tutorials.  (The  on-line  tutorial  shipped  as 
of  this  writing:  If  you  don't  have  it,  you 
can  get  the  tutorial,  free  of  charge,  from 
SPC.)  One-click  switching  among  the 
outliner,  slide  sorter,  and  slide  editor  lets 
you  refocus  your  artistic  attention  as  nec- 
essary. The  predesigned  templates  are  at- 
tractive, and  they  load  with  matching  pal- 
ettes. The  good-looking  clip  art  was  a  joy: 
The  500  images  are  neatly  organized  in 
files  in  their  own  pop-up  utility,  accessi- 
ble by  icon. 

The  text-manipulation  structure — a 
numbered  outline — is  easy  to  under- 
stand, but  getting  everything  in  place  isn't 
as  simple  as  it  should  be.  Harvard  easily 
imported  our  ASCII  text  into  the  outliner 
but  tried  to  put  everything  on  one  slide; 
even  after  the  sections  were  broken  apart 
into  separate  slides,  the  package  still  held 
a  Master  slide  with  all  our  topics  listed. 
The  slide  sorter  showed  the  master  link- 
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leftmost  portion  of  our  test  logo  on  every 
slide.  Correcting  the  problem  meant 
manually  rescaling  the  image  to  fit. 

On  a  more  basic  level,  this  pre-Win- 
dows  3.1  product  does  not  take  advan- 
tage of  OLE,  still  uses  Adobe  Type  Man- 
ager (and  ships  with  an  outdated 
version),  and  uses  some  nonstandard 
Windows  dialogs.  A  new  version  of  the 
program,  due  out  by  the  end  of  the  year, 
promises  across-the-board  improve- 
ments, most  of  which  should  remedy  our 
complaints.  These  include  improvements 
in  the  outliner,  screenshow  capabilities 
(which  will  include  builds,  branching,  and 
multimedia  support),  interapplication 
connectivity  (including  OLE  and  more 
import/export  filters),  and  SmartMaster 
intelligence. 

While  you're  waiting,  you  won't  suffer 
by  using  the  existing  version.  As  a  matter 
of  fact,  it  reinforces  all  your  bad  habits 
about  presentations.  Since  you  can  usu- 


ally trust  Freelance  Graphics  for  Win- 
dows, you  can  leave  your  presentation 
preparation  for  the  last  moment  and 
know  you'll  be  fine. 


Software  Publishing  Corp. 

Harvard  Graphics  for  Windows 

BY    ANGELA  GUNN 

Harvard  Graphics  for  Windows  entered 
the  presentation  graphics  market  well  af- 
ter the  market-leading  DOS  version. 
And  with  its  emphasis  on  ease  of  use. 
Software  Publishing  Corp.'s  $595  fledg- 
ling package  is  itself  a  great  package  for 
fledglings.  Inexperienced  or  occasional 
users  will  be  able  to  pull  together  hand- 
some presentations  easily.  Graphics  vet- 
erans, however,  will  find  Harvard  still 
comparatively  rough  in  the  charting  and 
text-manipulation  departments. 

The  interface  is  well  designed  for 
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ing  all  the  outline-based  files;  until  we 
killed  the  master,  we  could  not  resort  any 
of  the  slides  to  which  it  referred.  The  out- 
liner  handled  text  with  drag-and-drop 
ease,  making  manipulation  ridiculously 
effortless.  Meanwhile,  the  text  styles — 
one  each  for  bulleted  and  title  slides,  with 
a  decent  collection  of  templates  for 
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each — provided  a 
wide  selection  of  at- 
tractive design  op- 
tions. 

Creating  our 
two-column  pro- 
gressive-build 
charts  manually  was 
far  from  difficult: 
We  broke  apart  the 
text  and  manually 
introduced  the 
graying,  paying  spe- 
cial attention  to  the 
bullets,  which  had 
to  be  formatted  sep-  ~~ ~~ ^ 
arately.  But  no  facility  exists  for  automat- 
ically creating  them. 

Amenities  such  as  adjustable  align-to- 
object  capabilities  were  useful  for  posi- 
tioning the  columns  of  our  bullet  charts. 
However,  text-fitting  abilities  would 
have  also  been  useful,  especially  during 
the  creation  of  our  flow  chart.  If  our  test 
presentation  had  been  slightly  different, 
we  could  have  made  use  of  the  organiza- 
tion chart  templates,  which  automatically 
group,  format,  and  connect  hierarchical 
data  such  as  the  average  corporate  struc- 
ture. 

You  can  either  type  or  import  data 
into  the  package's  data  sheet,  although 
any  value  that  is  the  product  of  a  forumla 
will  import  as  a  string.  Given  SPC's  claim 
of  having  pioneered  automatic  spread- 
sheet-presentation linkage,  it's  ironic 
that  we  ran  into  so  many  glitches.  For  in- 
stance, we  had  difficulty  breaking  links — 
the  package  does  not  allow  linked  data 
to  be  altered  in  any  but  its  native  spread- 
sheet— and  masking  out  unnecessary 
data. 

Harvard's  charting  capabilities  stand 
firmly  in  the  business  realm,  with  a  solid 
selection  of  basic  charts.  Its  ability  to 
reorient  and  stagger  the  x-axis  labels  cer- 
tainly improved  their  readability  over  the 
crammed-together  default  arrangement, 
and  chart  elements  such  as  the  legend  are 
easily  moved  and  manipulated. 

OBJECT  DRILLS 

Harvard's  "drill-down"  access  makes 
changing  elements  of  completed  slides 
wonderfully  easy.  Repeatedly  clicking  on 
a  desired  component  selects  the  largest 
group  that  the  object  is  a  part  of  first,  and 
then  successively  smaller  groups  until 


The  nondesigner  will  benefit  from  Harvard  Graphics 
for  Windows'  preselected  palette  choices.  The 
numbered  colors  correspond  to  specific  portions 
of  the  chosen  template. 


you  reach  the  de- 
sired level. 

Shuffling  views 
in  the  slide  sorter  is 
simply  a  matter  of 
dragging  and  drop- 
ping; transitions  are 
added  through  a 
separate  menu.  For 
more  presentation 
flexibility.  Harvard 
allows  designers  to 
define  any  object  or 
text  as  a  hyperlink 
key,  which  can 
move  a  presenta- 
tion to  another  slide  or  to  a  Windows  or 
DOS  application.  Hyperlink  instructions 
may  also  be  assigned  to  any  number 
of  keys  on  the  keyboard.  And  Harvard 
can  further  dazzle  your  spectators  with 
sound  and  animation  clips  that  can  be 
launched  as  MCI  applications  on  any 
Windows  setup  supporting  Multimedia 
Extensions. 

With  its  merely  adequate  charting 
abilities  and  annoying  text-handling 
quirks.  Harvard  Graphics  for  Windows  is 
not  the  most  technically  dazzling  package 
we  review,  but  it  is  virtually  idiot-proof. 
It  supplies  enough  attractive  templates, 
palettes,  charts,  and  clip  art  to  guide  the 
fearful  safely  through  the  creative  pro- 
cess. Supremely  flexible  object  handling 
ensures  that  braver  users  will  be  able  to 
implement  many  good  ideas  easily. 


►FACT  FILE 


Harvard  Graphics  for  Windows, 
Version  1.01 

Software  Publishing  Corp..  3165  Kifcr  Rd.. 
Santa  Clara.  CA  W>5l;HM>-(>24-6772, 
75 IS;  fax.  40H-450-  79 /  5 


List  price:  S595. 

Requires:  286-based  PC  or  bel- 
ter. 2MB  RAM  (4MB  recom- 
mended). 7MB  hard  disk  space. 
Microsoft  Windows  3.x. 
In  short:  Harvard  Graphics  for 
Windows,  scion  of  the  power- 
house DOS  package,  makes  presentation  development 
easy  and  fun  tor  the  novice  user  Features  such  as  chart- 
ing, animation,  and  text  manipulation  are  not  top  flight 
but  will  doubtless  improve  as  this  package  matures. 
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Microsoft  Corp. 

Microsoft  PowerPoint 


BY    ROCK  MILLER 

The  addition  of  a  well-designed  outliner. 
a  standalone  screen  show,  more  drawing 
tools,  and  a  greatly  improved  charting 
module  have  rendered  Microsoft  Power- 
Point a  much  stronger  competitor  than 
earlier  versions  have  been.  Its  fundamen- 
tal strength,  however,  remains  the  same: 
This  $495  program  is,  hands  down,  the 
easiest,  quickest,  and  most  straightfor- 
ward presentation  package  you  can  buy. 


mwm 


Microsoft  PowerPoint's  slide  sorter  Is  cleverly  used 
to  build  on-screen  presentations  as  well  as  to 
reorder  slides.  The  program  supports  animated 
progressive  builds  and  gives  you  an  amusing 
preview  of  transition  effects. 

PowerPoint's  lucid  interface  stresses 
flexibility  and  ease  of  use  over  raw  power. 
As  with  previous  versions,  3.0  lets  you 
work  on  your  presentation  in  any  of  sev- 
eral live  views;  changes  appear  instantly 
in  all  of  them.  Handy  toolbars  at  top  and 
bottom  make  it  easy  for  you  to  switch  be- 
tween views,  zoom  in  and  out,  and  per- 
form various  editing  functions  in  a  few 
simple  steps.  The  short  tutorial  in  the 
manual,  which  takes  no  more  than  45 
minutes  to  complete,  is  more  than  suffi- 
cient to  help  you  understand  the  basics 
of  the  program;  the  exceptionally  well- 
written  help  system  and  manual  make  it 
easy  to  learn  the  rest  as  you  go  along.  The 
160  supplied  masters  are  simple  but  at- 
tractive, and  the  ability  to  apply  color 
schemes  separately  gives  you  a  good  vari- 
ety of  moods  to  choose  from  (the 
schemes  have  preselected  accent  and 
chart  colors  designed  to  harmonize  with 
your  background  and  text  colors). 

Microsoft  remains  unseduccd  by  the 
multiple-master   concept   favored  by 


many  of  its  competitors:  PowerPoint's 
single  presentation  master  incorporates 
only  title,  background,  and  word  chart 
blocks.  In  practice,  however,  this  is  not 
a  notable  handicap,  because  thoughtful 
tools  and  design  aids  help  you  maintain 
consistency  while  giving  you  the  freedom 
to  roam.  The  useful  Style  Dropper  tool, 
for  instance,  lets  you  apply  the  style  of 
any  object  or  text  block  to  one  or  more 
selected  elements;  we  used  it  to  gray  out 
the  entries  on  our  two-column  progres- 
sive build  slides.  Similarly,  draggable 
guide  rules  (with  numeric  measurement 
attached)  make  it  relatively  easy  to  align 
elements  precisely. 

A  subtle  but  important  advantage  is 
the  refinement  with  which  PowerPoint 
handles  exceptions  to  the  rule.  Any  ex- 
ceptions you  make  to  a  master  element — 
for  instance,  changing  the  title  style  to  sig- 
nify a  change  in  section  on  a  given  slide — 
are  retained  when  you  select  a  new  mas- 
ter. If  you  change  your  mind,  however, 
you  can  reapply  the  master  with  a  single 
command.  Deleting  and  restoring  master 
text  blocks  is  similarly  easy.  PowerPoint's 
eight-slot  color  schemes  give  enough  ac- 
cent colors  for  most  purposes,  yet  are  re- 
stricted enough  to  make  global  color 
changes  work  well;  a  handy  function  lets 
you  globally  substitute  fonts  as  well. 

POWER  TEXT 

PowerPoint's  flexible  text  handling  is 
perhaps  its  most  impressive  feature. 
Though  the  text  chart  master  and  out- 
liner support  only  single-column  bullet 
charts,  you  can  place  as  many  word- 
wrapped,  indented,  or  otherwise  styled 
text  elements  as  you  want  anywhere  on 
the  slide.  You  can  add  word-wrapped 
text  to  any  closed  shape  (PowerPoint  of- 
fers a  large  palette  of  useful  shapes)  sim- 
ply by  double-clicking  on  it  and  typing; 
this  feature  was  an  enormous  time-saver 
on  our  flowchart  slide. 

You  can  set  text,  line,  and  bullet  at- 
tributes easily  on  a  line-by-line,  para- 
graph-by-paragraph, or  global  basis,  and 
a  handy  font  change  button  lets  you 
shrink  or  grow  text  of  mixed  point  sizes. 
The  easy-to-use  tab  ruler  goes  far  to 
make  up  for  the  product's  lack  of  a  table 
editor,  at  least  for  simple  tables  such  as 
the  one  in  our  test  slide. 

By  comparison,  the  program's  data 
charting,  though  vastly  improved,  fails  to 
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shine.  True,  it  now  offers  a  full  array  of 
2-D  and  3-D  business  charts  and  enough 
options  to  satisfy  most,  but  its  implemen- 
tation— via  an  OLE  server  application 
called  Graph,  the  same  one  shared  by  all 
Microsoft  applications — still  suffers  from 
the  handicap  of  all  embedded  objects. 
Editing  charts  is  necessarily  an  arms- 
length  operation;  to  move  an  annotation 
or  adjust  a  label,  you  must  double-click 
to  open  the  chart,  make  the  adjustment, 
return  to  see  the  effects  in  the  context  of 
your  slide,  and  so  on.  which  rapidly  be- 
comes tedious. 

Moreover,  Graph's  layout  capabilities 
are  not  as  flexible  as  you  would  wish. 
When  editing  the  pie  chart,  the  legend 
had  an  annoying  tendency  to  snap  around 


►FACT  FILE 
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CHOICE  Microsoft  PowerPoint, 

Version  3.0 

Microsoft  Corp.,  One  Microsoft  U  rn  , 

Redmond,  WA  98052;  800-426-9400, 
206-XH2-X08O;  fax.  2<Hi-W(i-7329 


List  price:  S495 
Requires:  286-based  PC  or  bet- 
ter. 2MB  RAM  (4MB  recom- 
mended). 5MB  hard  disk  space 
(17MB  recommended).  DOS  3.1 
or  later,  Microsoft  Windows  3. 1 . 
In  short  Though  less  powerful 
than  its  competitors  in  some  respects.  Microsoft 
PowerPoint's  hard-to-match  ease  of  use  and  trouble- 
free  design  make  it  the  best  choice  for  most  business 
presenters  Version  3  0  is  greatly  strengthened  over 
previous  versions,  with  the  addition  of  an  outliner.  im 
proved  data  charting,  OLE  client  and  server  support, 
and  a  host  of  other  enhancements 
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when  we  tried  to  move  it,  and  placing  an- 
notations proved  downright  awkward.  In 
the  end,  it  was  easier  to  place  them  on 
top  of  the  embedded  image,  using  Power- 
Point's basic  but  adequate  drawing  tools. 
Worst  of  all,  you  can't  link  on-disk  work- 
sheets or  OLE-supporting  data  servers  to 
the  data  window,  so  the  only  way  you  can 
get  linked  spreadsheet  data  into  your 
presentation  is  to  embed  an  Excel  or 
other  chart — not  a  satisfactory  solution. 

AH  things  considered,  however, 
PowerPoint  is  as  smooth  and  polished  at 
giving  presentations  as  it  is  at  creating 
them.  Though  its  new  screen  show  mod- 
ule requires  Windows  in  order  to  run,  it 
works  quickly  and  well,  particularly  on 
256-color  screens  (PowerPoint  manages 
your  VGA  palette  so  you  see  only 
smooth  gradients  and  pure  colors,  with 

Business  users  who  are 
more  interested  in  time- 
saving  than  in  fancy 
presentation  designs  will 
find  PowerPoint fits  their 
mandate  to  perfection. 

nary  a  dither).  Setting  up  a  screen  show 
couldn't  be  easier:  You  simply  select  one 
or  more  slides  and  attach  transition  ef- 
fects (there's  an  amusing  animated  pre- 
view). You  can  apply  animated  progres- 
sive builds  to  text  chart  slides  (though 
only  for  top-level  bullets)  and  the  viewer 
takes  advantage  of  Windows  3.1's  im- 
proved OLE  embedding  abilities  to  let 
you  place  sound  and  even  video  buttons 
in  your  live  screen  shows. 

The  program  accomplishes  the  rare 
feat  of  making  hard-copy  presentations 
almost  completely  trouble-free.  There's 
a  check  box  to  set  the  aspect  ratio  for 
slides  or  overheads,  and  another  check 
box  in  printing  lets  you  shrink  these  auto- 
matically on  output  to  fit  on  your  printer 
page — never  a  cropped  or  distorted 
proof.  Black-and-white  conversion  is  less 
straightforward;  you  can  set  print  options 
to  convert  the  presentation  to  black  and 
white  or  to  remove  the  background,  but 
these  don't  work  perfectly  on  all  printers. 
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Gray-scale  renditions  look  fine,  however, 
and  for  complete  reliability  you  can  al- 
ways apply  a  monochrome  color  scheme 
to  the  presentation. 

PowerPoint  is  a  fine  presentation 
package  that  manages  to  be  at  once  sim- 
ple and  sophisticated.  Though  graphic 
arts  professionals  will  eschew  it  for  its  de- 
liberate limitations,  business  users  who 
are  more  interested  in  time-saving  than 
in  fancy  presentation  designs  will  find  it 
fits  their  mandate  to  perfection. 

SoftCraft  Inc. 

SoftCraft  Presenter 

BY  ROCK  MILLER 
Injecting  multimedia  into  the  straightfor- 
ward environment  demanded  by  business 
presenters  can  be  quite  a  challenge,  but 
SoftCraft  Presenter  ($595)  proves  that  it 
is  possible  to  do  a  reasonably  good  job 
of  it.  Making  good  use  of  animated  ob- 
jects and  Windows  sound  and  movie  sup- 
port to  add  some  extra  touches  to  screen 
shows,  it  nevertheless  remains  a  solid  if 
somewhat  unrefined 
tool  for  creating  sim- 
ple hard-copy  pre- 
sentations. 

Among  the  pack- 
ages reviewed  here. 
Presenter  offers  the 
most  tools  to  lend 
motion  and  interacti- 
vity to  your  presenta- 
tions. In  addition  to 
animating  the  charts 
themselves — making 
bars  gradually  grow 
to  size,  for  instance — 
you  can  also  create 
simple  animated  an- 
notations or  embed 
spritelike  objects  for 
emphasis. 

Presenter's  sup- 
port for  bidirection- 
al DDE  (Dynamic 
Data  Exchange)  con- 
nections also  opens 
up  some  interesting 
possibilities  for  data- 
driven  animation — 
cycling  through  the 
effects  of  a  change  in 
interest  rates,  for  ex- 
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SoftCraft  Presenter's  DataPict ures  can  be  thought 
of  as  intelligent  clip  art  that  allows  the  program 
to  animate  your  data  charts. 

ample.  You  can  make  any  object,  includ- 
ing intelligent  buttons,  into  hyperlink 
buttons. 

Screen  shows  can  be  run  from  within 
the  program  for  proofing  purposes,  but 
for  acceptable  display  performance  you 
really  need  to  export  them  as  .FL?  files 
for  playback  using  Autodesk's  animation 
player,  which  is  bundled  with  the  pack- 
age. Though  this  process  proved  very 
time-consuming — it  took  17  minutes  to 
export  our  eight  slides  on  our  test-bed — 
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this  rather  intelligent  scheme  gives  you 
a  surprising  and  welcome  amount  of  flex- 
ibility. The  resulting  screen  shows  per- 
form well,  with  smooth  gradients  and 
transitions. 

A  system  of  overlays  lets  you  display 
portions  of  a  single  image  in  sequence. 
This  not  only  lets  you  reveal  portions  of 
a  single  slide  in  sequence,  but  also  gives 
you  better  control  of  musical  accompani- 
ment than  you'll  typically  find.  Attached 
sounds  (.WAV  or  .MID  files)  don't  start 
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playing  until  the  object  to  which  the  are 
attached  appears.  Embedding  anima- 
tions is  equally  straightforward:  Just  im- 
port your  Animator  .FL?  files  and  place 
them  on  an  overlay. 

BACK  TO  BASICS 

Presenter's  interface,  with  outliner,  slide 
sorter,  and  speakers'  note  views,  is 
cleanly  designed,  and  puts  most  of  the 
tools  you  need  within  easy  reach.  The 
product  comes  with  1 1  mostly  simple  but 
decent-looking  masters,  to  which  you  can 
apply  8  predefined  color  schemes  for 
quick  presentations.  And  though  there  is 
no  clip  art  per  se,  you  can  animate  charts 
or  add  other  animated  elements  to  your 
slides  by  using  one  or  more  of  a  selection 
of  predefined  intelligent  DataPictures. 
(The  DataPictures  can  respond  to 
changes  in  data  by  increasing  or  decreas- 
ing in  size.)  Reasonably  quick  redraws 
make  it  suitable  for  use  on  less-powerful 
machines,  though  the  program  seemed  to 
bog  down  quickly  once  we  had  created 
more  than  a  few  slides. 

Creating  your  own  master  designs  is 
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(Price  isn't  everything.) 


►FACT  FILE 


SoftCraft  Presenter, 
Version  1.03 

SoftCraft  Inc.,  16  N.  Carroll  St..  »500, 
Madison,  Wl  53703:800-351-0500.  608-257- 
3300;  fax.  608-257-6733 


■  List  price:  $595 
^|  Requires:  286-based  PC  or  bet- 
I  ter.  2MB  RAM.  2MB  hard  disk 
Jft     t  I  space.  Microsoft  Windows  3.x. 

In  short  This  simple,  nicely  im- 
plemented presentation  package 
is  notable  for  its  animation  and 
sound  support,  though  it  is  not  without  some  rough 
edges 
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SoftCraft,  Inc. 


equally  straightforward,  though  the  fact 
that  they  are  not  linked  (they  don't  even 
share  a  common  background)  required 
us  to  put  in  a  bit  of  extra  work  to  create 
all  the  masters.  The  well-designed  palette 
handling  makes  it  easy  to  customize  color 
schemes,  and  you'll  find  the  drawing 
tools  (including  Bezier  curves)  to  be  ade- 
quate. Presenter  smoothly  handles  bul- 
letted  text  and  other  word  chart  attrib- 
utes, and  you  can  even  create  and  save 
text  styles  to  help  you  keep  labels  and 
other  freehand  text  elements  consistent 
with  one  another. 

The  product's  data  charting  must  be 
rated  as  no  more  than  adequate.  True, 
you'll  find  most  of  the  common  business 
charts  within  an  easy-to-use  gallery.  But 
there  are  no  bar-line  or  other  combina- 
tion charts,  nor  does  Presenter  support 
chart  overlays  or  multiple  axes.  We  could 
not  adjust  the  three-dimensional  pie 
depth  nor  display  pie  percentages  as  la- 
bels on  our  Quarterly  Profits  chart.  Vari- 
ous glitches  made  legend  and  labels  a 
chore  to  get  right,  and  the  size  of  the  chart 
bounding  boxes,  which  are  far  larger  than 
the  chart  body,  made  them  awkward  to 
manipulate. 

All  of  the  charts  in  a  presentation  are 
based  on  a  single-page  data  sheet,  which 
can  accept  any  number  of  warm-linked 
(via  import)  or  paste-linked  (via  DDE) 
spreadsheet  or  database  files.  You  can 
perform  basic  math  operations  (including 
cumulative  counts  and  ratios)  or  sort  data 
by  row  or  column,  but  you  can't  plot  dis- 
contiguous ranges.  All  chart  attributes 
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are  set  in  a  single,  very  large  dialog  box 
(with  multiple  buttons);  this  offers  the  ad- 
vantage of  allowing  you  to  set  all  options 
at  once  before  redrawing  the  graph,  but 
makes  for  considerable  difficulty  when  it 
comes  to  finding  the 
options  you  want  to 
set. 

WORMS  IN  THE  BUD 

Unfortunately,  omis- 
sions and  rough  edges 
take  some  of  the  lus- 
ter off  the  program's 
abilities.  The  prede- 
fined DataPictures 
work  well,  but  modi- 
fying them  or  creating 
your  own  requires 
you  to  recode  their  specifications  in 
SCGL,  the  parametric  language  on  which 
Presenter  is  based.  (This  advanced  archi- 
tecture, incidentally,  makes  it  possible  to 
generate  custom  charts  or  even  entire 
presentations  from  external  programs,  by 
writing  new  parameters  and  data  directly 
into  the  presentation  file.)  Animated  an- 
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notations,  produced  by  a  crude  tweening 
process,  proved  easy  to  set  in  motion  but 
required  a  good  deal  of  tinkering  to  get 
right.  Unlike  attached  sound  or  music 
files,  we  could  not  get  embedded  .FL? 

files  to  repeat  contin- 
uously. And  the 
DDE-based  external 
animations  proved 
unreliable  in  our  test- 
ing due  to  problems 
updating  the  DDE 
links. 

Fortunately,  the 
program  handles  or- 
dinary hard-copy  out- 
put with  aplomb. 
There  are  separate 
settings  for  screen, 
slide,  and  paper  aspect  ratios,  and  unlike 
many  packages,  reseating  your  presenta- 
tion when  moving  from  one  to  another 
isn't  an  act  of  faith;  a  dialog  box  clearly 
lays  out  all  the  options,  from  centering 
the  image  to  reseating  or  redistributing 
its  elements.  You  have  a  wide  variety  of 
printing  options,  including  2-,  3-,  4-,  or  6- 


slide  handouts  plus  notes  and  small 
thumbnails.  A  bug  in  the  Scale  to  Page 
option  caused  some  image  clipping,  but 
we  were  able  to  work  around  this  easily 
by  setting  the  percentage  manually. 

SoftCraft  Presenter  shows  the  seams 
you  would  expect  in  a  first-time  product 
(including  rather  poor  documentation), 
but  its  basic  presentation  engine  is  sound 
and  obviously  well  thought  out.  Though 
its  nominal  list  price  of  $595  is  far  too  high 
for  such  a  product,  the  package  is  worth 
your  consideration  at  its  introductory 
price  of  $295. 


3-D  Visions 

Stanford  Graphics 

BY    ROCK  MILLER 

Stanford  Graphics  starts  out  with  an  in- 
side track  to  the  hearts  of  technical  pro- 
fessionals. Descended  from  our  Editors' 
Choice-winning  Graftool  (reviewed  in 
"Picturing  Your  Numbers:  12  Technical 
Graphics  Packages,"  March  26,  1991), 
this  $495  Windows  program  aims  to  com- 


SofiCrafi  Presenter  shows 
the  seams  you  would  expect 
in  a first-time  product,  but 
its  basic  presentation 
engine  is  sound  and 
well  though  out. 
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start  the  PC 
price  war. 

(This  is  where  we  draw  the  line.) 
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486N  Specifications  •  32-bit  Intel  SX,  DX  and  DX2  processors  at 
25, 33, 50  and  66  MHz.  •  4  MB  RAM,  expandable  to  48  MB  •  Local 
bus  integrated  Ultra  VGA  t  Video  with  graphics  accelerators  • 
85-430  MB  hard  drive  •  3.5"  floppy  drive  •  Three  16-bit  expansion 
slots  •  ROM-based  internal  diagnostic  and  system  guide  • 
Integrated  Flash  BIOS  and  boot- ROM  •  Multilevel  hardware 
security  •  Chip-upgradable 

■SuMtesmJ  US  Ital  price*  Ihr  HP  IMOfW  and  HP  486\'33N  Model  I  PCs  tPiess  1  fi>r  HP  Oral,  reference  Document  ID  ftillU.  8311, 6313.  Mhrosod  is  a  I  S.  rp«UU-ml  uademark  .>f  Microsoft  Curpuntlun 
Vflmlmn  3.1  l«i  product  of  MkroscA  Corporation  ThoInU'llnsidcUi|(iiUai;s.u-»demariioflnu?K'<irpiinn*>n    C  IHttMlewk-ttl^kard  tympany   tfQ  ftWi 
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HP's  new  low-priced  PCs  don't  surrender  features. 


Those  cheap  PCs  don't  stand  a 
chance  Hew  lett  Packard  has  intro 
duced  48(i  models  start  inn  at  under 
■Sl.lii  ii  K  Wit  1 1  pi  le  es  of  i  >ur  entire  line 
of  HP48(>  and  386  PCs  down  as  much 
as  42%  in  the  last  9  months. 

But  our  low  prices  have  not  come  at 
the  expense  of  quality.  |>erformance 
or  the  features  you  want. 

To  scream  through  those  high- 
powered  Microsoft'  Windows  and 
CAD  projects,  our  revolutionary 
local-bus  tec  hnology  and  fast  graphics 
accelerators  really  fly.  And,  with 


true  mult  i  vendor  compatibility, 
IIP  PCs  fit  easily  into  your  computer 
environment. 

We've  also  made  big  advances  on  the 
networking  front.  Many  models  come1 
with  preinstalled  network  interface 
cards  and  boot-ROMs.  And,  of  course, 
HP  P( 's  are  fully  tested  and  certified 
with  all  the  major  NOSes. 

Our  security  features  are  so  conveni- 
ent jx'ople  actually  use  them.  And  our 
4S(i  desktop  PCs  are  chip-upgradable. 
So  you  can  count  on  always  having 
the  latest  and  greatest. 


All  this  for  as  little  as  $1,200!  And 
for  a  few  hundred  dollars  more,  we'll 
thn  >w  in  a  hard  drive  with  pre- 
installed DOS  5.0,  Windows  3.1 
and  a  mouse. 

T<  i  !>c  a  winner  in  the  price  wars, 
call  1-800-752-0900,  Ext.  7094  for 

your  nearest  HP  PC  dealer.  Or  call 
1-800-333-1917  from  your  fax  hand- 
set for  immediate  details.1  Then 
start  calling  the  shots. 
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Stanford  Graphics  produces  a  huge  range  of 
technical  and  business  charts,  visible  in  thumbnails 
within  a  colorful  chart  gallery.  You  can  save  your 
own  designs  here  as  well. 

bine  powerful  technical  plotting  and 
analysis  tools  with  the  full  panoply  of 
modern  presentation  aids.  Its  array  of 
high-concept  technical  charts,  particu- 
larly statistical  and  engineering-oriented 
charts,  is  unmatched  by  any  program  in 
its  class.  Sadly,  however,  its  mighty  po- 
tential is  almost  completely  destroyed  by 
slovenly  implementation  and  disappoint- 
ingly poor  quality. 

With  multiple  masters,  an  outliner,  a 
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slide  sorter,  handouts,  and  speakers' 
notes.  Stanford  Graphics  attempts  to 
compete  with  the  best  of  the  business 
presentation  packages  on  their  own  turf. 
But  the  implementation  of  these  features 
is  so  flawed  that  they  often  hinder  rather 
than  help.  The  master  system  is  far  from 
lucid;  each  of  the  nine  separate  masters 
is  independent  except  for  a  common 
background  (which  cannot  be  overridden 
except  by  covering  it  up),  and  setting  up 
bulleted  text  styles  involves  wading 
through  complicated  dialog  boxes.  True, 
you  can  bypass  this  effort  by  using  one 
of  the  predefined  sample  masters,  but 
these  are  of  such  poor  aesthetic  quality 
(as  are  the  unprofessional-looking  cus- 
tom TrueType  fonts)  that  you'll  find 
yourself  designing  your  own  anyway. 

Numerous  interface  glitches  merely 
increase  one's  frustration.  When  we  crea- 
ted a  title  placeholder,  for  instance,  we 
found  that  the  right-justified  text  con- 
stantly went  past  the  right  edge  of  the 
box;  apparently,  it  does  this  if  the  text  you 
type  is  larger  than  the  6-inch  default  that 
the  program  uses  for  the  placeholder. 


And  much  to  our  surprise,  the  graph 
placeholder  doesn't  enforce  axis  or  label 
styles  (although  it  does  preserve  the  font 
settings),  so  all  our  efforts  in  this  direc- 
tion went  for  absolutely  naught.  Excep- 
tions to  the  masters  appear  to  work,  but 
you  will  find  that  the  master  will  reassert 
itself  without  warning  unless  you  take  the 
precaution  of  uncoupling  it  from  the 
slide,  which,  of  course,  defeats  the  pur- 
pose. 

The  handling  of  output  is  equally  ill- 
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Stanford  Graphics 
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The  CEO  wants  to  know 
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As  a  project  manager,  you've  seen 
it  all  before.  Everyone  who  needs  to  know, 
all  too  often,  needs  to  know  something  dif- 
ferent Which  is  why  there's  new  Microsoft* 
Project  version  3.0  for  Windows? 

It  not  only  makes  it  easy  to  present 


things  the  way  they  want,  but  also  lets  you 
plan  things  the  way  you  want 

Now  you  can  enter  and  view  data  in 
a  variety  of  ways-Gantts,  tables,  graphs, 
forms  and  more.  Microsoft  Project  also  has 
a  customizable  Toolbar^  giving  you  access 
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digested.  There  is  no  easy  way  to  set  the 
slide  aspect  ratio  independently  of  the 
printer;  if  you  set  up  your  presentation 
using  the  MagiCorp  slide  driver,  and  then 
shift  to  a  printer  for  proofing,  parts  of 
your  images  will  be 
cut  off  unless  you  re- 
format them  manu- 
ally or,  if  you  are 
proofing  to  Post- 
Script, reduce  the 
scale  of  the  image  to 
fit  on  the  page.  Print- 
ing is  both  slow  and 
highly  inefficient — it 
produced  nearly 
10MB  of  PostScript 
code  from  our  basic 
12-slide  test  presenta- 
tion!— and  our  attempt  to  print  our  com- 
plex surface  chart  resulted  only  in  a  Post- 
Script error.  The  results  from  the  screen 
show  facility  are  almost  comical;  the  im- 
age was  jammed  into  the  upper  left  of  the 
screen  and  compressed  vertically,  result- 
ing in  squashed,  jaggy  text  and  elliptical 
pie  charts. 


Stanford's  data  handling 
and  analysis  are  ambitions. 
You  can  open  an  unlimited 

number  of  spreadsheets, 
any  or  all  of  them  linked  to 
spreadsheets  on-disk. 
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FATAL  FLAWS 

Such  problems  might  be  tolerable  if  Stan- 
ford Graphics  did  a  spectacular  job  of 
technical  charting,  but  its  high  talents  in 
this  area  are  irretrievably  damaged  by 
some  of  the  same 
problems  that  afflict 
the  rest  of  the  pro- 
gram. 

Its  chart  gallery  (to 
which  you  can  easily 
add  your  own  custom- 
styled  charts)  shows 
thumbnails  of  just 
about  every  type  of 
technical  chart  imagi- 
nable: two-  and  three- 
dimensional  line,  scat- 
ter, and  bubble  plots, 
contour  and  surface  plots  in  wireframe 
and  color-filled  varieties,  box-whisker 
plots,  histograms,  Pareto  charts.  The  list 
goes  on  and  on:  Among  the  many  exotic 
plots  that  can  be  found  here  but  nowhere 
else  are  Smith  charts,  vector  plots,  group 
maps,  and  spectral  plots.  A  unique 
"color-map  feature"  allows  you  to  add 
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Stanford  Graphics,  Version  2.0 

3-D  Visions,  27HO  Skypark  Dr..  Torrance. 
CA  90505;  SOO-729-4723.  310-325-1339; 
fax,  310-325-1515 


List  price:  5495 

Requires:  386-based  PC  or  bet- 
ter. 2MB  RAM  (4MB  recom- 
mended). 6M8  hard  disk  space. 
Microsoft  Windows  3.x. 
In  short:  This  powerful  and  am- 

^  I  bitious  program  offers  an  array 

of  technical  charting  functions  you  won't  find  in  other 
presentation  packages,  but  design  eccentricities  and 
bugs  prevent  Stanford  Graphics  from  living  up  to  its 
potential 
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yet  another  dimension  to  your  charts  by 
means  of  data-controlled  color  shading. 
Doubtless,  the  results  are  enormously  im- 
pressive. 

Stanford's  data  handling  and  analysis 
capabilities  are  equally  ambitious.  You 


The  controller  wants  to 
know  how  much  it  will  cost 


to  the  functions  you  use  most  with  a  click 
of  the  mouse.  While  PlanningWizards  give 
you  online  assistance  to  help  develop  plans. 

What's  more,  new  Microsoft  Project 
has  WYSIWYG  and  Multi-Page  Print  Pre- 
view, so  plan  on  visiting  the  printer  less. 

information  only:  In  Canada,  call  (800)  563-9048;  outside  the  United  States  and  Canada,  call  (206)  936 


We  want  to  know 
what  you're  waiting  foe 


For  your  upgrade  or  the  name  of  a  reseller, 
call  (800)  541-1261,  Dept  X19.  YouH  satisfy 
a  lot  more  people.  Including  yourself. 

Microsoft 

Making  it  easier 

!.  Microsoft  is  a  registered  trademark  and  Windoia  and  Toolbar  are  trademarks  of  Microsoft  Corporation 
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can  open  an  unlimited  number  of  spread- 
sheets, any  or  all  of  them  linked  to 
spreadsheets  on-disk  (you  can't  import 
database  files).  The  powerful  formula 
builder  works  like  a  spreadsheet,  with 
formulas  assigned  to  cells,  not  just  col- 
umns, and  its  array  of 
statistical  and  mathe- 
matical analysis  func- 
tions is  far  richer  than 
most  spreadsheets. 
Graphical  analysis 
functions,  too,  go  far 
beyond  the  usual  sim- 
ple curve  fits  to  em- 
brace cyclical  and  ge- 
ometric fits,  inter- 
polation, statistical 
tests,  and  fast-fourier 
transformations.  The 
results  of  these  analyses  end  up  in  multi- 
page  spreadsheets,  where  they  can  be  fur- 
ther manipulated  or  exported  in  tab-de- 
limited ASCII  format. 

Getting  results,  however,  can  be  a 
chore.  Each  graph  has  a  "range  specifier" 
within  the  spreadsheet  that  lets  you  mark 


Stanford  Graphics' 
powerful  formula 
builder  works  like  a 
spreadsheet,  with 
formulas  assigned  to 
cells,  not  just  columns. 
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off  the  data  series,  labels,  legend  text,  and 
so  on.  This  has  the  advantage  of  spelling 
out  exactly  which  elements  go  into  each 
chart,  but  it  also  means  that  you  can't 
mark  off  data  in  the  spreadsheet  and  then 
plot  it:  you  must  get  out  of  your  data  win- 
dow, select  the  graph 
type,  and  only  then 
mark  off  data. 

Once  a  chart  is 
created,  you  can't 
change  its  type.  This  is 
made  worse  by  the 
fact  that  some  chart 
attributes  are  treated 
as  separate  chart 
types:  if  you  decide  to 
add  error  bars  to  your 
line  chart,  for  in- 
stance, you  must  erase 
and  re-create  your  chart. 

These  are  eccentricities  that  one  can 
live  with,  but  the  strongest  criticism  must 
be  made  about  Stanford  Graphic's  poor 
standard  of  quality  control.  The  version 
we  tested — it  had  just  begun  shipping — 
was  literally  riddled  with  bugs.  We  traced 


two  chronic,  fatal  errors  that  almost  pre- 
vented us  from  testing  to  interactions 
with  the  MagiCorp  driver:  we  lost  two 
presentations  to  one  particularly  nasty 
bug  that  trashed  our  files  when  we  tried 
to  close  the  program  from  a  minimized 
icon.  Yet  another  bug  caused  a  link  fail- 
ure when  embedding  Stanford  Graphics 
charts  into  other  applications  via  OLE 
(Object  Linking  and  Embedding),  and 
the  table  editor  refused  to  accept  numeric 
formatting  or  column  alignment  attrib- 
utes. 3-D  Visions  attempted  to  resolve 
some  of  these  problems  during  our  test- 
ing period,  but  the  program  remained 
generally  problematic. 

We  hope  that  the  vendor  will  have 
enough  presence  of  mind  to  fix  the  worst 
of  these  problems  in  subsequent  mainte- 
nance fixes,  but  releasing  a  professionally 
priced  product  in  this  state  is  simply  inex- 
cusable. 

If  you  need  the  power  and  think  you 
can  live  with  its  design  problems,  by  all 
means  give  Stanford  Graphics  a  try.  But 
step  carefully,  and  be  sure  that  you  get 
a  receipt.  □ 


The  Customers  Always  Write 

And  when  they  do,  it's  music  to  our  ears. 

Why?  Because  in  letter  after  letter  they  tell  us  they  value  the  timesaving  information  we  provide. 
Discover  what  more  than  350,000  software  users  already  know:  No  one  explains  software  better 
than  The  Cobb  Group.  But  don't  take  our  word  for  it — listen  to  what  our  readers  have  to  say! 


"Your  journal  has  gotten  us 
through  some  sticky  spots 
when  the  manuals  just 
weren't  doing  it  for  us. 
Keep  up  the  good  work!" 

-Robert  f.  Mandan 
Sherman  Oaks.  CA 


"Just  want  to  let  you  know 
thai  your  journal  is  one  of 
the  neatest  things  to  come 
my  way  in  a  long  time. 
I  don't  think  I've  seen  any 
book  or  magazine  that  Is  so 

■totally  helpful." 

-tlenrv  N.  Thomas 


"With  the  help  of  your  article 
in  the  last  Issue  I  was  able  to 
accomplish  the  job  on  time. 
Just  that  one  article  was 
worth  the  price  of  my 
subscription." 
-Pain  Downie 
Ann  Arbor,  Ml 


Macon,  OA 

The  Cobb  Group's  softw'are-specific  journals  provide  step-by-step  instructions, 
proven  techniques,  and  practical  solutions  that  are  guaranteed to  help  you 
work  smarter,  not  harder.  Our  "how-to"  journals  support  major  software  products 
such  as  Microsoft-  Windows™  MS-DOS,'  WordPerfect,"  Excel,  Lotus*  1-2-5? 
Paradox,"  NetWare,"  OS/2'  and  more.  Take  a  look  at  what  the  world's 
leading  publisher  of  software-specific  journals  has  to  offer. 
For  more  information  about  our  timesaving  software  support, 
call  The  Cobb  Group's  Customer  Relations  Department  at 

1-800-223-8720. 


Tie  Cobb  Group 
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I'M  AN  INSTANT  ARTIST. 


n 


From  boa  constrictors  to  bunnies,  guinea 
pigs  to  parakeets,  Paula  is  the  local  pet  expert. 
Which  makes  Paula's  Pet  Cetera  a  big  success, 
and  Paula  one  very  busy  entrepreneur. 

So  when  she  needs  a  giant  banner  on  the 
front  window  to  promote  the  Super  Snake  Sale, 
or  she  wants  a  sign  to  announce  her  new, 
longer  store  hours,  Paula  powers  up  her  PC 
and  loads  new  Instant  Artist  from  Autodesk. 
And  Paula  becomes  an  artist  instantly. 

With  Instant  Artist,  small  business  and 
home  computer  users  like  Paula  -  and  you  - 


can  make  professional-looking  signs,  banners, 
business  cards,  letterhead,  and  certificates  in 
minutes.  Without  drawing.  Hundreds  of  pre- 
designed layouts  are  ready  to  print  instantly. 
"Fill-in-the-blanks"  templates  make  custom 
designs  just  as  easy.  Combine  illustrations, 
special  effects  and  type  fonts,  or  experiment 
with  borders,  textures  and  colors.  The  unigue 
Hot  Preview  lets  you  see  effects  before  you  put 
them  in  a  layout. 

For  the  highest  quality  output,  Instant  Artist 
supports  more  than  185  different  black  and 


white  and  color  printers,  or  you  can  export 
EPS  files  for  PostScript**  printing. 

Instant  Artist  is  fast,  fun,  and  easy  to  use. 
For  all  your  pet  projects.  To  become  an  instant 
artist  see  your  local  dealer,  or  call 
1  -800-228-3601  and  ask  for  Info  Pak  A73. 


AUTODESK 
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The  sound  of  simplified 
dial-up  network  management 


GlobalView*,  the  net- 
work access  management 
system  from  UDS,  gives 
you  the  mousepower  to  manage  your  dial- 
up  datacomm  network  from  a 
single  location. 

With  the  easy-to-use, 
Windows-based  software,  you 
can  control,  monitor,  test, 


M)  MOTOROLA 


configure,  secure,  log,  report,  track,  review, 
diagnose  and  audit  hundreds  or  even 
thousands  of  modems  on  your  network. 
GlobalView  is  simply  the  simplest,  most 
efficient  dial-up  network 
management  system  on  the 
market,  lb  make  it  click  for 
your  systems,  phone: 

800-451-2369 
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I  Networking 

WIRING     THE  INFRASTRUCTURE 

Empire  Builders: 
6  Enterprise  Hubs 


Global  networks 
require  hard  work, 
savvy,  and  an 
infrastructure  that 
can  handle  todays 
applications — and 
tomorrow's.  We 
review  six  wiring 
hubs  that  can  help 
you  build  a  powerful 
yet  manageable 
network. 


ome  wasn't  buiit  in  a  day,  and  your  global  network 
won't  be  either.  But  effective  planning  and  the 
right  tools  can  make  setting  one  up  easier.  To 
build  a  powerful  yet  manageable  networking  em- 
pire that  can  grow  with  your  needs,  start  at  the 
center  of  the  networking  universe:  the  wiring  hub. 

Once  simple  devices  linking  a  few  dozen  PCs,  today's  wiring 
hubs  are  packed  with  a  dazzling  array  of  technology  capable  of 
solving  some  of  the  most  complex  networking  problems.  If  your 
goal  is  to  establish  sophisticated  management  and  control  over 


IN    THIS  REVIEW 
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an  array  of  networks  in  the  enterprise, 
these  hubs  will  get  you  there. 

With  dozens  of  wiring-hub  vendors  in 
the  market,  which  product  do  you 
choose?  We  help  you  answer  that  ques- 
tion by  examining  six  wiring  hubs  that  are 
uniquely  suited  to  anchoring  an  enter- 
prise: Cabletron  Systems'  Multi  Media 
Access  Center-M8FNB  (MMAC- 
M8FNB).  ONline  System  Concentrator 
from  Chipcom  Corp..  Lannet  Data  Com- 
munications' MultiNet  LET-36,  the 
LattisNet  System  3000  from  SynOptics 
Communications,  the  ODS  295  from  Op- 
tical Data  Systems,  and  the  Access/One 
from  Ungermann-Bass  (UB). 

These  products  form  the  center  of  a 
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star  configuration,  with  cables  radiating 
outward  to  connect  the  hub  to  various  de- 
vices via  Ethernet.  FDDI  (Fiber  Distrib- 
uted Data  Interface),  or  Token-Ring.  All 
the  hubs  offer  some  support  for  bridging 
or  routing.  And  they  all  employ  network 
management  based  on  industry  stan- 
dards. 

None  of  the  products  stands  out 
enough  from  its  competitors  to  earn  an 
Editors'  Choice.  SynOptics'  LattisNet 
System  3000  offers  some  of  the  best  net- 
work management  tools  around,  but  it  is 
far  more  expensive  than  the  others  we  re- 
view. Cabletron's  MMAC-M8FNB  has  a 
powerful  network  management  inter- 
face. Chipcom's  ONline  System  Concen- 


trator and  Lannet's  MultiNet  LET-36  are 
the  only  devices  we  review  that  let  you 
reconfigure  the  network  through  soft- 
ware. And  UB's  Access/One  is  the  only 
enterprise  hub  to  let  you  wire  Macs,  PCs, 
and  terminals  to  hosts. 

In  return  for  the  high-powered  tech- 
nology these  products  offer,  you'll  pay  a 
hefty  chunk  of  cash.  Fully  loaded,  these 
packages  run  several  tens  of  thousands 
of  dollars.  But  for  top-notch  manage- 
ment across  networks,  enterprise  wiring 
hubs  are  the  way  to  go. 

INTEGRATION  IS  KEY 

Wiring  hubs  fall  into  three  categories:  en- 
terprise, departmental,  and  workgroup. 


WE  TESTED  SIX  vendors'  wiring  hub 
solutions  for  connecting  local  area  net- 
works into  enterprise  networks.  Man- 
ageability, reliability,  and  flexibility 
are  the  key  areas.  Some  hubs  are  on 
the  cutting  edge  of  such  trends  as  full- 
motion  video,  zero-fault  tolerance,  syn- 
chronous Ethernet  over  fiber,  high- 
speed asynchronous  transfer  mode 
(ATM),  and  integration  of  the  server 
into  the  wiring  hub. 

WIRING  HUBS  DIVIDE  into  three  cate- 
gories. Enterprise  hubs  connect  to  or 
form  the  backbone.  Departmental 
hubs  typically  connect  to  enterprise 
hubs  or  connect  large  workgroups  to 
the  backbone.  Workgroups  hubs  are 
usually  smaller  and  connect  network 
devices  to  a  departmental  or  enter- 
prise hub. 

THE  FASTEST  bridge  modules  for 

transferring  64-byte  packets  come 
from  Cabletron  Systems  and  SynOptics 
Communications,  for  512-byte  packets 
from  Optical  Data  Systems  (ODS),  for 
1,024-byte  packets  from  Cabletron  and 
ODS,  and  for  1,51 8-byte  packets  from 
Cabletron,  Chipcom  Corp..  and  Opti- 
cal Data  Systems. 

THE  MOST  EFFICIENT  bridge  for  for- 

warding  frames  from  one  network  to 
another  comes  from  Cabletron. 


HIGHLIGHTS 

Enterprise  Hubs 

THE  BACKBONE  of  the  network  con- 
nects to  the  enterprise  hub.  You  can 
have  departmental  hubs  spiraling  off 
the  backbone,  and  smaller  workgroup 
hubs  linking  onto  the  departmental 
hubs.  To  hold  all  this  together,  you'll 
need  fault-tolerant  solutions  such  as 
redundant  power  supplies,  modules, 
and  hubs  to  act  as  backups  in  case  a 
vital  piece  of  equipment  fails.  The 
products  from  Cabletron,  Chipcom, 
and  Lannet  Data  Communications  let 
you  create  redundant  connections  as 
well. 

HOT-SWAPPING  features  allow  you  to 
remove  a  module  from  the  hub's  chas- 
sis and  replace  it  without  turning  off 
the  hub.  Cabletron,  Chipcom,  Lannet, 
and  Ungermann-Bass  hubs  support 
this  facility.  The  Chipcom  and  Lannet 
products  let  you  swap  modules  through 
software,  without  touching  the  hub. 

THE  MORE  SLOTS  YOU  HAVE  in  your 

hub's  chassis,  the  more  modules  you 
can  generally  place  inside  them  to  add 
more  functionality  to  your  network. 
But  expandability  can  also  depend  on 
the  type  of  bus  in  your  hub,  the  archi- 
tecture of  the  backplane,  whether  there 
is  enough  room  for  larger  backplanes, 
and  if  there  are  wiring  traces  built  into 
the  backplane  to  allow  you  to  add  new 
technologies. 


MAKE  CERTAIN  YOUR  VENDOR  offers 

extra  management  buses  that  can  ad- 
dress all  the  cards  in  the  hubs.  Without 
a  separate  management  bus,  you  may 
not  be  able  to  retrieve  management 
data  under  heavy  traffic  loads. 

POWERFUL  MANAGEMENT  SOFTWARE 

is  needed  to  run  these  systems.  Most 
of  the  vendors'  high-end  management 
systems  run  over  Unix  and  frequently 
interface  with  standard  management 
systems  like  Sun  Microsystems'  Sun- 
Net  Manager  and  Hewlett-Packard's 
HP  OpenView.  Ungermann-Bass  runs 
its  system  over  OS/2.  Many  vendors 
also  offer  less  functional  (and  less  ex- 
pensive) Microsoft  Windows  and  DOS 
versions.  They  communicate  with  other 
devices  through  Simple  Network  Man- 
agement Protocol  (SNMP). 

THESE  HUBS  ARE  EXPENSIVE  Enter- 
prise hubs  frequently  cost  in  the  tens 
of  thousands  of  dollars.  The  bargain  in 
the  pack  is  Optical  Data  Systems'  ODS 
295.  But  if  you're  looking  for  a  wiring 
hub  to  connect  a  local  area  network, 
hub  cards  that  fit  inside  the  slot  in  a 
PC  instead  of  a  pricey  chassis  are  a  con- 
venient and  inexpensive  solution.  No- 
vell's recent  hub  management  archi- 
tecture (HMA)  standard  is  making  this 
solution  lower  in  price  and  easier  for 
more  vendors  to  implement. 
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Enterprise  hubs  connect  to  the  net- 
work backbone  or  are  used  to  build 
backbones.  Departmental  hubs 
typically  attach  to  enterprise  hubs 
and  extend  the  wiring  infrastruc- 
ture across  a  floor  or  building,  or 
they  connect  fairly  large  workgroups  di- 
rectly to  the  backbone.  Workgroup  hubs 
are  smaller  and  connect  PCs.  Macs,  and 
other  network  devices  to  a  departmental 
or  enterprise  hub. 

Enterprise  hubs  are  designed  around 
a  modular  chassis.  Modules  slide  into  the 
chassis  and  are  connected  by  a  series  of 
buses.  Each  bus  is  typically  a  separate 
network.  The  modules  range  from  simple 
concentrators  to  high-end  workstations. 

Integration  is  the  real  benefit  of  enter- 
prise hubs.  While  you  could  purchase 
other,  less-expensive  products  to  make 
the  connections  enterprise  hubs  offer, 
you  would  have  to  spend  time  and  addi- 
tional money  ensuring  that  all  the  prod- 
ucts work  together  properly.  The  manu- 
facturers of  the  enterprise  hubs  we 
review  integrate  the  functions  of  these 
products  into  a  single  package.  What's 
more,  these  hubs  save  plenty  of  valuable 
space,  which  is  especially  important  in 
the  cramped  quarters  of  the  wiring  closet. 

Not  every  client  needs  to  be  connected 
to  a  powerful  enterprise  hub.  though.  So 
part  of  your  strategy  must  also  be  to  use 
hubs  of  other  sizes — departmental  and 
workgroup  hubs,  for  example — to  make 
your  enterprise  network  as  cost-effective 
as  possible. 

Departmental  (or  specialized)  wiring 
hubs  are  available  from  a  number  of  ven- 
dors, including  those  whose  products  we 
review  here.  These  hubs  typically  use  a 
smaller  chassis,  accept  fewer  modules, 
and  support  only  one  type  of  network. 
They  may  offer  extensive  functionality 
within  those  parameters,  however. 

Workgroup  wiring  hubs  have  burst 
onto  the  scene  with  the  explosive  growth 
in  small  networks.  These  nonmodular 
products  have  the  lowest  entry  price  of 
any  hub.  typically  around  $100  to  $150 
per  port.  They  are  also  network-specific: 
either  Ethernet  or  Token-Ring.  (There 
are  also  workgroup  hubs  for  FDDI,  but 


EDITORS'  CHOICE 


•  Enterprise  Wiring  Hubs 


None  of  the  products  reviewed  here  wins  Editors' 
Choice,  though  each  offers  functionality  that  might 
suit  your  needs.  SynOptics  Communications'  Lattis- 
Net  System  3000,  for  example,  is  a  great  choice  if 
you  want  the  best  management  capabilities.  The 


hardware-management  modules  in- 
clude handy  filters  to  reduce  informa- 
tion overload.  The  only  component 
missing  is  SQL  (structured  query  lan- 
guage) database  integration  in  its 
main  management  programs.  The 
LattisNet  System  3000  offers  sophisti- 
cated FDDI  support  on  the  network 
backbone,  but  no  bridge.  The  main 
drawback,  however,  is  the  high  cost  of 
SynOptics'  solution. 

Optical  Data  Systems'  ODS  295  is 
a  highly  capable  hub  and  a  compara- 
tive bargain.  Although  it  lacks  an 
FDDI  concentrator  module  of  its  own, 
you  can  get  around  that  by  using  it 
with  ODS's  386  Connection  Server 
module.  This  module  is  actually  a 
functioning  20-MHz  386  PC  that  fits 
into  a  slot  on  the  hub.  If  you  would 
like,  for  example,  to  locate  an  on- 
board print  server  inside  your  wiring 
hub,  ODS  gives  you  this  convenient 
feature. 

Chipcom  Corp.'s  ONline  System 
Concentrator  offers  good  manage- 
ment and  redundancy  features.  And 
its  TriChannel  Architecture  lets  you 

they  are  far  more  expensive.) 

You  can  buy  many  of  these  hubs  with- 
out network-management  capabilities  to 
keep  the  entry  price  low.  When  you  need 
network  management,  you  can  add  a  ven- 
dor's daughterboard  or  some  other  de- 
vice that  can  manage  the  hub. 

Another  approach  uses  devices  called 
hub  cards.  With  these  cards,  vendors  can 
concentrate  on  providing  a  hub  while  re- 


Our  Contributors:  David  Greenfield  is  the  associate  editor  of  PC  Magazine's 
networking  and  communications  team.  Padraic  R.  Boyle  is  senior  networks  analyst 
for  Ziff-Davis  Publishing  Co.  Jeffrey  L.  Carrell  is  a  senior  communications 
systems  engineer  for  a  large  transportation  company. 


swap  ports  and  modules  through  soft- 
ware; you  won't  have  to  take  the  mod- 
ules out  of  the  hub  and  replace  them. 
Chipcom's  sophisticated  program- 
ming features  let  you  automatically  re- 
configure connections  when  the  hub 
detects  an  overload.  Lannet  Data 
Communications'  MultiNet  LET-36  is 
the  only  other  hub  to  let  you  reconfig- 
ure the  network  through  software. 

Ungermann-Bass's  Access/One 
gives  you  flexibility  with  its  wide 
choice  of  modules  for  performing  all 
manner  of  network  and  internetwork 
functions.  It  also  has  strong  SNMP  ca- 
pabilities, including  a  SQL  database 
for  storing  SNMP  information. 

Cabletron  Systems'  MMAC- 
M8FNB  provides  flexibility,  a  wide 
range  of  networking  modules  and 
Spectrum,  a  sophisticated  manage- 
ment station  that  lets  you  manage  not 
only  Cabletron  components  but  also 
many  third-party  products.  Cable- 
tron's  manuals  for  other  vendors' 
products  are  in  themselves  valuable 
resources.  Spectrum  lets  you  manage 
the  whole  network,  but  at  a  high  cost. 

lying  on  Novell's  network-management 
software.  Resembling  a  network  adapter 
with  a  dozen  or  so  connections,  the  hub 
card  slides  into  a  PC  or  file  server.  At  the 
time  of  this  review,  only  Intel  provided 
a  hub  card  that  complies  with  NetWare's 
management  interface.  Chipcom's  hub 
card  reworks  the  NetWare  interface  to 
cover  Token-Ring  (see  "The  Low-Cost 
Alternative"). 

REVIEW  CRITERIA 

To  be  included  in  our  review,  the  prod- 
ucts had  to  offer  support  for  Ethernet, 
FDDI.  and  Token-Ring;  a  modular  chas- 
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sis;  support  for  SNMP  (simple  network 
management  protocol);  and  an  inter- 
networking module. 

Enterprise  networks  need  to  handle 
many  different  wiring  combinations. 
Support  for  the  three  major  access  meth- 
ods gives  you  that  flexibility.  With  Ether- 
net and  Token-Ring  support  you'll  be 
able  to  connect  most  workgroup  devices; 
with  FDDI  support,  the  enterprise  hub 
can  connect  to  a  high-speed  backbone  or 
form  that  backbone  itself. 

Connecting  the  different  types  of  net- 
works is  also  important.  While  none  of 
the  vendors  could  give  us  a  single  module 
that  tied  these  networks  together,  the 
technology  is  headed  in  that  direction. 
We  did  require  the  products  to  offer 
internetworking  support,  either  through 
bridge  or  router  modules. 

Since  the  hub  is  crucial  to  the  net- 
work's reliability,  it  needs  the  compatibil- 
ity that  SNMP  offers.  With  SNMP,  a  sin- 
gle station  can  gather  and  integrate 
information  from  different  vendors'  de- 
vices, thus  simplifying  network  manage- 
ment and  enabling  you  to  correct  emerg- 
ing problems. 

Not  all  enterprise  networks  require  a 
hub  that  supports  Ethernet.  FDDI.  and 
Token-Ring.  Managers  of  less  complex 
environments  can  choose  among  a  num- 
ber of  products  that  were  not  included  in 
this  review  because  they  didn't  meet  all 
or  part  of  our  criteria.  David  Systems,  for 
example,  offers  a  hub  that  supports 
Ethernet,  FDDI.  and  Token-Ring  but 
had  no  bridge  at  the  time  of  our  testing 
and  has  no  router.  Alantec,  Fiberonics. 
Synernetics.  and  3Com  Corp.  offer 
FDDI-Ethernet  wiring  hubs,  but  didn't 
offer  Token-Ring  support  at  the  time  of 
our  testing.  Fibermux  Corp.  offers  a  hub 
that  supports  Token-Ring  and  Ethernet 
but  not  FDDI.  Bytex  Corp.  offers  a  soft- 
ware-reconfigurable  enterprise  hub  that 
supports  Ethernet  and  Token-Ring  but 
not  FDDI.  A  slew  of  vendors,  including 
Ascom  Timeplex,  AT&T.  DEC,  Hew- 
lett-Packard, and  IBM  offer  wiring  hubs 
with  support  for  FDDI.  Ethernet,  or  To- 
ken-Ring, but  not  all  three. 

IT'S  ALL  IN  THE  BUS 

Selecting  the  right  wiring  hub  means 
looking  at  the  hub  and  its  backplane,  the 
types  of  modules  offered,  and  the  func- 
tionality of  the  management  station. 
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Suitability  to  Task: 
Enterprise  Wiring  Hubs 

Enterprise  wiring  hubs  not  only  con- 
nect the  PCs  on  a  LAN,  they  provide 
the  flexibility  to  perform  a  number  of 
network  functions  that  can  benefit 
network  administrators  and  network 
users  in  general.  Rather  than  rating 
only  the  individual  chassis  and  mod- 
ules here,  we  evaluate  the  vendors' 
entire  line  of  hub  solutions,  including 
the  software  sold  by  the  vendor. 

Management  rates  how  useful  the  product  line 
is  in  administering  the  network.  SNMP  (Simple  Net- 
work Management  Protocol)  capabilities  for  access- 
ing MIB  (management  information  base)  data,  and 
remote  serial-line  support  are  important.  The  SQL 
(structured  query  language)  database  should  allow 
you  to  make  queries  about  various  network  compo- 
nents. Context-sensitive,  on-line  help  should  be 
available  at  ail  times,  and  you  should  be  able  to 
keep  a  log  of  events  in  a  file  that  you  can  export 
toother  applications. 

Troubleshooting  evaluates  the  product  line's  abil- 
ity to  monitor  and  test  the  performance  of  the  net- 
work and  detect  problems.  The  products  should  pro- 
vide a  clear,  graphical  display  of  all  the  elements 
available  on  the  hub,  down  to  the  port  level;  indicate 
their  activity  and  status;  and  offer  real-time  visual 
detection  of  problems  such  as  disconnected  mod- 
ules. The  hub  should  be  able  to  use  SNMP  to  provide 
dynamic  traffic  information  and  remote  diagnostics, 
and  let  you  set  thresholds  for  detecting  faults.  A 
database  of  resolutions  for  problems  and  a  log  of 
statistics  that  you  can  also  display  graphically  and 
import  to  other  programs  are  other  useful  trouble- 
shooting features. 

Expandability  refers  to  the  product  line's  ability 
to  handle  the  extra  modules,  ports,  or  devices  you 

Two  characteristics  of  the  wiring  hub 
largely  determine  its  expandability:  the 
number  of  slots  on  the  chassis  and  the  in- 
dividual bus  architecture  connecting  the 
slots.  With  more  slots,  the  hub  can  hold 
more  modules  and  hence  offer  more 
functionality.  The  vendors  in  this  review 
all  provide  chassis  of  different  sizes. 

More  subtle  but  just  as  important  are 
the  capabilities  of  the  individual  buses 
connecting  these  slots.  All  of  the  vendors 
reviewed  provide  nonsystem  buses  to 
connect  the  slots.  With  a  nonsystem  bus. 


SUITABILITY  TO  TASK  I 

Product  Name 

POOR     FAH  G00O 

EX  CB.  LENT 

Management 

•  o  o 

o 

Troubleshooting 

•  •  0 

o 

Expandability 

•  •  • 

o 

Fault  tolerance 

•  •  • 

• 

Bridging  and  routing 

•  •  • 

• 

might  want  to  add  to  a  local  or  enterprise-wide  net*'  • 
work.  The  hub  should  be  easy  to  customize  and  havi;  V 
a  large  number  of  slots  that  easily  accept  the  mod- 
ules you  insert.  Hot-swapping  capability  allows  you 
to  insert  or  remove  modules  without  downing  the 
hub.  The  hubs  should  automatically  detect  the  mod- 
ules you  place  inside  them  and  work  with  other  ven- 
dors' products.  Support  for  IP  (Internet  Protocol)  and 
other  platforms,  such  as  Apple's  Macintosh,  are  two 
more  pluses. 

Fault  tolerance  rates  the  features  that  protect  the 
network  from  problems  in  the  hub  or  in  modules. 
The  ability  to  recognize  and  respond  to  alarms,  a 
remote-control  reset  feature,  threshold  capability, 
and  redundant  features  such  as  extra  power  sup- 
plies and  hubs  help  maintain  the  reliability  of  the 
network.  .tvA 

Bridging  and  routing  evaluates  the  capabilities 
of  the  bridge  and  router  modules.  Important  bridge 
features  include  transparent  bridging  (where  the 
bridge  learns  the  client  PCs'  addresses  and  builds 
a  reference  table),  source  routing,  and  the  spanning 
tree  algorithm.  Helpful  router  features  include  RIP 
(routing  information  protocol)  and  the  OSPF  (open 
shortest  path  first)  technique.  Routers  may  also  in- 
terrogate the  packet  for  protocol  information,  such 
as  logical  addresses,  and  filter  out  specific  packet 
types.  -    ••.  *'f  ■:  '■>■  ' 

arbitration  is  carried  out  by  the  access 
method — Ethernet,  FDDI,  or  Token- 
Ring — running  across  the  bus.  The  non- 
system  bus  merely  passes  the  signals  from 
one  module  to  another,  much  as  a  cable 
carries  signals  between  network  devices. 

In  contrast,  a  system  bus,  such  as  the 
EISA,  ISA,  and  MCA  designs  in  PCs,  re- 
quires the  modules  to  assert  interrupts  to 
gain  control.  This  type  of  bus  carries  a 
variety  of  traffic.  The  PlusBus  in  UB's 
Access/One  is  the  only  example  of  a  sys- 
tem bus  provided  in  these  wiring  hubs. 


What  you  want.  When  you  want  it. 
At  the  price  you  want  to  pay. 


dicing  available 
dvantage  now. 


These  systems  are  loaded.  Features 
include  a  great  deal  of  memory.  Large 
fast  hard  drives.  Both  floppies.  Local  bus 
video.  Local  bus  expansion.  8  open  slots 
and  6  bays.  1024  x  768  VGA  color  non- 
interlaced monitors.  DOS,  Windows 
and  a  mouse.  And  more.  Including 
toll-free  access  to  our  Corporate 
Support  Center.  Everyone  can  take 
advantage  of  these  corporate  vol- 
ume benefits.  Many  Occidental 
systems  are  pre-built.  All  are 
built  to  corporate  quality  standards. 
They  are  ready  to  ship.  Today.  If  your 
firm  is  on  our  approved  credit  list,  we  process  on 
your  Fax  PO  and  ship  upon  receipt  of  the  original. 
If  you're  not  on  our  approved  list,  getting  there  is 
easy.  Just  call.  Small  and  medium  size  business 
buyers  are  welcome  too.  As  are  individuals.  Leases 
are  available.  Major  credit  cards  are  accepted. 
COD  is  always  an  option.  Custom  orders  are  also 
welcome. 
Call  800- 
525-6543 
for  details. 


OccidentalSystems. 

A  DIVISION  OF  OCCIDENTAL  "CORPORATION 

800-525-6543 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet  krV-.y 
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Follow  instructions  on  the  other  side 


We  understand  the  needs 
and  requirements  of  corporate 
computer  buyers.  Low  prices. 
Top  quality.  Exceptional 
performance.  Complete 

compatibility.  Prompt  COt  P  O  fSt©  VOl  U ITIG  p 

delivery.  That's  what  buyers  _ 

have  come  to  expect  from     to  everyone,  lake  a<| 

Occidentals  And  that's  what 
they  get.  A  no  nonsense  commitment  to 

deliver.  Systems  that  work  out  of  the  box.  Every 
time.  And  they  keep  working.  This  leads  to  high 
volume.  Which  leads  to  low  prices. We  are  not 
all  things  to  all  people.  And  we  don't  want  to  be. 
But  we  may  very  well  be  all  things  to  you. 
Because  now  you  can  take  advantage  of  corporate 
volume  buying.  Of  high  performance  systems 
loaded  with  features  at  very  low  prices.  Whether 
you  want  one  or  one  thousand.  We're  happy 
to  help.  If  you  haven't  tried  Occidental 
Systems  yet,  you  should.  We  are  cur-       «...  w 

J  Occidental  systems  m 

.1    1     *1J*       r  i_      l      •      li  include  virtually ~ 

rently  building  tour  technologically  everythingyou 

want,  take  aavan- 

advanced  upgradable  platforms  tage  of  corporate 

volume  pricing  and 

featuring  Intel's  4S6SX-25, 486DX-33,  a2S£S& 
486DX2-50  and  4S6DX2-66.  Kr*muJ%d% 


Copyrighted 


Loaded  Systems.  486DX2-66  $2995, 
486DX2-50  $2295, 486DX-33  $1995  &  486SX-25  $1595 


Take  a  look  at  these 
prices  and  configurations. 
We  think  you  will  agree 
with  Occidental:  Build 
advanced  fully  featured 
computer  systems  and 
make  them  available 
to  everyone  at  volume 
discount  prices.  One  or 
one  thousand.  Everybody 
saves,  including  you!  Call 
now,  800-525-6543. 


25MHz  486SX:  $1595 

The  Young  Turk.  A  high  performance 
system  package.  Works  hard.  Works  fast. 
Upgradable,  it  can  grow  with  the  job. 

Intel  80486SX  25MHz  Processor 

►  Intel  Upgrade  Socket 

►  4MB  RAM 

►  170MB  IDE  Hard  Drive  with 
32K  Cache 

I/x-al  Bus  Video.  High  Performance 
VGA  with  1MB 

14"  1024  x  768  NI  VGA  Color  Monitor 
+~  1.2MB  5.25"  Drive 
1.44MB  3.5"  Drive 
Flash  BIOS 

►  8  Open  Expansion  Slots  (7  ISA  and 

1  1  A  «  al  Bus) 

Small  Footprint  Chassis,  6  Drive  Bays 
^*  1  Parallel  and  2  Serial  Ports,  Integrated 

►  TouchType  101-key  Tactile  Keyboard 
High-Resolution  Mouse 

►  MS  DOS  5.0,  Factory  installed 

►  MS  Windows  3.1,  Factory  installed 
**■  Fully  compatible.  DOS,  Novell, 

Unix,  OS/2 

►  Ready  to  run  out  of  the  box 
Same  day  shipping  available* 


33MHz  486DX:  $1995 

The  Executive.  Corporate  Americas  #1 
choice  for  all-round  computing  power. 

►  Intel  80486DX  33MHz  Processor 
**■  Intel  Upgrade  Socket 

4MB  RAM 

►  240MB  12ms  IDE  Hard  Drive  with 
128K  Cache 

►  Local  Bus  Video,  High  Performance 
VGA  with  1MB 

14"  1024  x  768  NI  VGA  Color  Monitor 
»►  1.2MB  5.25"  Drive 

►  1.44MB  3.5"  Drive 
Flash  BIOS 

►  8  Open  Expansion  Slots  (7  ISA  and 
1  Local  Bus) 

Small  Footprint  Chassis,  6  Drive  Bays 


Loaded  systems.  Same  day  shipping? 
Low  prices.  Ready  to  run  out  of  the  box. 
Just  choose  your  power  platform  and  call! 

^  1  Parallel  and  2  Serial  Ports.  Integrated 
^*  TouchType  101-key  Tactile  Keyboard 

►  High-Resolution  Mouse 

►  MS  DOS  5.0.  Factory  installed 

►  MS  Windows  3.1,  Factory  installed 
**■  Fully  compatible.  DOS,  Novell, 

Unix,  OS/2 

►  Ready  to  run  out  of  the  box 
^*  Same  day  shipping  available* 


50MHz  486DX2:  $2295 

The  President.  Same  configuration  as  The 
Executive. 


66MHz  486DX2:  $2995 

Hie  Chairman.  All  powerful.  The  system 
that  handles  the  most  demanding  tasks 
with  ease. 

Intel  80486DX2  66MHz  Processor 
Intel  Upgrade  Socket 
»-  128K  Cache 
8MB  RAM 

►  240MB  12ms  IDE  Hard  Drive  with 
128K  Cache 

Local  Bus  Video,  High  Performance 
VGA  with  1MB 

►  14"  1024  x  768  NI  VGA  Color  Monitor 
»•>  1.2MB  5.25"  Drive 

1.44MB  3.5"  Drive 

►  Flash  BIOS 

►  8  Open  Expansion  Slots  (7  ISA  and 
1  Local  Bus) 

►  Small  Footprint  Chassis,  6  Drive  Bays 

1  Parallel  and  2  Serial  Ports,  Integrated 

TouchType  101 -key  Tactile  Keyboard 

High-Resolution  Mouse 
»►  MS  DOS  5.0,  Factory  installed 
^  MS  Windows  3.1,  Factory  installed 

Fully  compatible.  DOS,  Novell, 

Unix,  OS/2 
^*  Ready  to  run  out  of  the  box 

Same  day  shipping  available* 


Jkk.  Add  just  $69  to  any  desktop  system 
and  receive  the  vertical  chassis.  Great 
upgrade.  Great  price! 

Occidental  Service  8c 
Support  Information: 

Occidental  Rapid  Order  Line.  For 

1 1 1  mm  1 1  it  order  processing  call  800-525-6543. 

Occidental  Satisfaction  Line.  A 
direct  line  for  any  questions  you  may  have 
after  your  order  is  placed. 

Occidental  Artificial  Intelligence 
Line.  Our  electronic  technician  answers 
many  questions  by  fax,  in  just  minutes. 
24  hours  a  day,  7  days  a  week! 

Occidental  Bulletin  Board  Line. 
On-line  BBS  for  questions,  drivers,  updates 
and  more. 

30-Day  Money-Back  Guarantee. 
Toil-Free  Technical  Support.  One  year  limited 
warranty.  IWnpt  parts  replacement.  Optional 
on-site  service  plans  tailored  to  your  needs. 

So  why  not  join  buyers 
nationwide!  Put  a  genuine 
Occidental  system  on  your 
desk  today.  Systems  featured 
here  are  available  for 
immediate  shipment.  Custom 
systems  take  slightly  longer. 

Call  now  toll  free: 

800-525-6543 

Fax  612-486-0019 
M-F  7AM-9PM  (Central) 
Saturday  9AM- 1PM  (Central) 

OccidentalSystems. 

A  DIVISION  Or  OCCIOIHTAL  *CORP  ORATION 

O  1992.*  All  price*  and  delivery  subject  to  change  without  notice,  pi  run 
call  to  confuTn  current  pricing  and  availability.  All  orders  subject  to  payment 
methnd  approval.  Occidental  is  a  trademark  of  Occidental  Corporation.  All 
other  brands  and  pruducl  names  are  trademark*  or  registered  trademarks 
of  their  respective  c  ompanies.  Occidental  Systems  is  not  affiliated  with 
Occidental  Petroleum  Corp.  Occidental  Systems.  3771  Lexington  Avenue 
North,  9L  Paul.  Minnesota  S5I26.  612-486-0020  4PCT-PCM-9211 A 


Circle  155  on  reader  service  card. 


aterial 


NETWORKING 

Enterprise  Hubs 


A  product's  flexibility  is  determined 
by  how  well  the  vendor  allows  for  expan- 
sion. SynOptics.  for  example,  claims  that 
you  can  add  or  upgrade  the  backplane  on 
the  LattisNet  System  3000.  If  the  product 
you  choose  takes  this  approach,  be  sure 
that  there's  enough  physical  space  to  ac- 
commodate a  new  backplane. 

If  there  isn't  enough  room,  the  back- 
plane will  be  limited  in  the  functions  it 
can  provide.  Another  strategy,  used  by 
all  the  vendors  except  Cabletron,  is  to 
build  enough  traces  into  an  existing  back- 
plane to  accommodate  new  technologies. 

Lannet  and  Cabletron  have  tried  to 
enhance  the  flexibility  of  their  hubs  with 
a  third  approach,  the  segmented  back- 
plane. Both  these  vendors  divide  a  single 
bus  into  separate  sections,  each  joined  by 
a  connector.  Modules  plug  into  these  con- 
nectors and  automatically  sense  if  there's 


asynchronous  transfer  mode  (ATM)  A  specifica- 
tion for  transferring  any  type  of  data  at  up  to  1 55 
megabits  per  second.  ATM  is  viewed  by  many  as  the 
next -generation  network  specification  that  will  pro- 
vide a  single  connectivity  solution  for  local  and  wide- 
area  networks. 

backplane  vs.  bus  These  two  terms  are  often  used 
interchangeably  in  the  hub  industry.  When  we  refer 
to  the  bus  in  this  article,  we  mean  the  group  of  traces 
that  connect  modules  or  other  components.  The  back- 
plane is  the  board  that  contains  the  bus. 

bridges  vs.  routers  These  are  two  ways  of  connect- 
ing networks.  Bridges  function  at  the  MAC  layer,  mak- 
ing a  decision  to  forward  a  frame  to  the  connected 
network  based  on  the  MAC  address.  Routers  function 
at  the  network  layer,  using  addressing  information 
provided  there  to  decide  whether  or  not  to  move  the 
frame  onto  the  adjoining  network.  .» 

concentrators  vs.  MAUs  vs.  hubs  Concentrators 
are  typically  Ethernet  devices  that  connect  client  PCs, 
servers,  printers,  and  other  networking  equipment. 
A  multistation  access  unit  (MAU)  is  a  similar  device 
that  is  aimed  at  Token-Ring  networks.  It  can  be  a 
standalone  product  or  be  sold  as  a  module  that  slides 
into  a  chassis.  The  chassis,  any  installed  modules, 
and  the  management  station  comprise  the  hub. 

Ethernet  vs.  lOBaseT  vs.  lOBaseF  Ethernet  is  a 
method  of  arbitrating  access  to  a  cable.  Basically, 


traffic  on  either  section.  If  there  is,  the 
module  can  either  try  to  connect  to  that 
network  or  create  a  separate  network. 
The  segmented  backplane  gives  you  fu- 
ture expandability  with  today's  bus  de- 
sign. Often  there  is  an  additional  configu- 
ration required  to  set  up  the  wiring  hub. 

Chipcom  uses  a  related  approach.  By 
using  a  multiplexing  technique,  it  can  di- 
vide one  physical  bus  into  three  virtual 
buses  of  any  configuration.  While  this 
gives  users  increased  flexibility,  it  also 
adds  cost  (see  "Catching  the  Bus"). 

Whatever  its  approach,  be  sure  the 
vendor  you  buy  from  offers  an  extra  man- 
agement bus.  Also  make  certain  that  the 
management  bus  can  simultaneously  ad- 
dress all  the  modules  you'll  need.  With 
an  extra  bus.  you'll  be  able  to  retrieve 
management  data  quickly  even  if  net- 
work traffic  is  heavy. 

A  Hub  Glossary 

attached  devices  listen  to  the  cable.  If  it's  free,  they 
transmit  data;  if  not,  they  wait.  If  two  devices  trans- 
mit simultaneously,  they  wait  before  retransmitting. 
lOBaseF  is  the  spec  for  running  Ethernet  over  fiber- 
optic cabling.  1 0BaseT  is  the  spec  for  running  Ethernet 
over  unshielded  twisted-pair  cabling. 

FDDI  (Fiber  Distributed  Data  Interface)  FDDI  is 
another  method  for  arbitrating  access  to  a  cable  It 
operates  at  100  megabits  per  second  and  uses  a  spe- 
cial frame  called  a  token  to  control  access  to  the 
cable  The  token  travels  around  the  network.  Any  sta- 
tion that  wants  to  transmit  data  grabs  the  token.  All 
other  devices  on  the  network  examine  the  data. 

in-band  vs.  out-of-band  These  are  two  ways  of 
communicating  management  information.  With  in- 
band  management,  information  is  communicated 
across  the  network.  With  out-of-band  management, 
data  is  communicated  through  another  link,  typically 
a  modem  or  some  other  serial  connection. 

media  access  control  (MAC)  The  MAC  layer  is 
that  part  of  the  ISO  (International  Standards  Organiza- 
tion) model  that  describes  how  devices  share  access 
to  the  network.  Token-Ring,  Ethernet,  and  FDDI  are 
MAC-layer  specifications.  Wiring  hubs  primarily  deal 
with  MAC-layer  equipment. 

management  information  base  (MIB)  The  spec 
for  how  data  is  stored  in  an  SNMP  device.  Vendors 
have  their  own  MIB  extensions  to  customize  SNMP 


Not  all  hubs  provide  separate  manage- 
ment buses.  ODS's  295  is  one  that 
doesn't:  When  we  saturated  the  network 
traffic,  its  management  station  was  una- 
ble to  retrieve  data  from  the  hub's  agent. 
Lannet  provides  a  management  bus  for 
its  device,  but  it  does  not  enable  you  to 
manage  all  modules  simultaneously. 

Increasingly,  wiring  hubs  are  incorpo- 
rating industry-standard  buses  onto  their 
backplanes.  UB's  Access/Open,  for  ex- 
ample, can  support  EISA,  ISA.  or  MCA 
option  cards.  By  incorporating  a  standard 
bus,  hubs  can  take  advantage  of  PC  op- 
tion boards. 

In  a  related  trend,  ODS  and  other 
manufacturers  are  providing  file  servers 
in  their  hubs.  This  adds  reliability  by  let- 
ting you  take  advantage  of  such  features 
as  hot  swapping — the  ability  to  remove 
modules  during  network  operation. 


for  their  devices.  Be  sure  your  hub's  management  sta- 
tion can  easily  extract  information  from  other  ven- 
dors' MIBs. 

Remote  Monitoring  MIB  (RM0N)  The  MIB  that 
enables  any  SNMP  management  console  to  extract 
information  from  a  protocol  analyzer  running  RM0N. 
If  you're  looking  for  a  protocol  analyzer  in  a  hub, 
there's  a  great  chance  that  you'll  want  RM0N  sup- 
port. Be  careful,  though.  RM0N  consists  of  nine  sec- 
tions, but  vendors  don't  need  to  support  all  nine  to 
claim  RMON  compliance.  Look  for  complete  RM0N 
support. 

Simple  Network  Management  Protocol  (SNMP) 

SNMP  is  a  language  for  exchanging  information 
about  a  device.  SNMP  management  stations  are 
those  devices  that  display  management  information. 
An  SNMP  agent  is  the  software  in  the  various  devices 
that  gathers  the  management  information. 

terminal  server  A  device  that  connects  terminals 
to  a  network  that  is  typically  running  Ethernet.  Most 
of  the  wiring  hubs  reviewed  in  this  feature  offer  ter- 
minal servers. 

Token-Ring  An  access  method  that  operates  concep- 
tually the  same  way  as  FDDI,  but  at  a  lower  speed, 
either  4  or  16  megabits  per  second. 

traces  Copper  runs,  or  wires,  on  integrated  circuit 
boards,  used  within  buses  for  connecting  two  points. 
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TIES  THAT  BIND 

The  backplane  may  provide  the  long- 
term  functionality  of  the  enterprise  net- 
work, but  the  modules  are  what  provide 
capabilities  today.  Vendors  offer  a  stag- 
gering selection  of  modules.  Cabletron, 
for  example,  offers  more  than  50  differ- 
ent products. 

Because  of  that  vast  array  of  function- 
ality, most  vendors  find  cooperating  with 
other  networking  vendors  to  be  crucial: 
It's  simply  too  hard  for  most  vendors  to 
produce  all  of  the  products  themselves. 

If  you  purchase  a  wiring  hub  that  in- 
corporates products  from  other  vendors, 
be  sure  to  ask  some  questions.  First,  is 
the  wiring  hub  vendor  trained  to  answer 
your  questions  on  all  the  different  prod- 
ucts? If  not,  getting  service  and  support 
may  be  a  problem.  Second,  can  the  OEM 
upgrade  a  product  or  must  you  wait  for 
the  wiring  hub  vendor  to  release  its  own 
upgrade?  In  the  past,  SynOptics,  for  ex- 
ample, made  customers  wait  for  its  re- 
lease of  an  upgrade  to  its  Cisco  Systems 
router,  even  though  Cisco  had  already 
made  that  upgrade  available  for  its  own 
external  routers. 

MODULE  RECOMMENDATIONS 

The  capabilities  of  a  hub's  modules  are 
likely  to  be  what  makes  the  hub  attrac- 
tive, but  in  assessing  potential  benefits 
don't  overlook  seemingly  small  aspects 
of  a  module's  design  and  makeup.  Size, 
for  example,  determines  the  number  of 
components  that  can  fit  on  a  given  mod- 
ule— and  hence  its  functionality.  Com- 
plex technology,  like  high-speed  Ether- 
net-to-FDDI  bridges,  is  typically  first 
available  on  large  external  products  be- 
fore it  appears  on  smaller  internal  wiring- 
hub  modules. 

The  connectors  attaching  these  mod- 
ules to  the  backplane  are  also  important. 
Male  connectors  should  be  placed  on  the 
module  so  you  can  replace  a  damaged 
connector  with  a  new  module.  If  the  dam- 
aged male  connector  is  on  the  backplane, 
you'll  need  to  replace  the  backplane,  not 
an  easy  job.  SynOptics  is  the  only  vendor 
in  this  review  to  supply  male  connectors 
on  the  backplane. 

Externally,  the  modules  should  also 
be  easily  distinguishable.  They  should 
have  a  consistent  look  and  feel  but  not 
be  so  similar  that  you  may  confuse  them 
with  each  other.  In  addition  to  offering 
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clearly  marked  panels,  all  of  the  vendors 
provided  plenty  of  LEDs  with  informa- 
tion on  port  and  module  configurations. 

Reliability  and  fault  tolerance  are  also 
important.  All  of  the  products  let  you  cre- 
ate redundant  hubs  for  greater  fault  tol- 
erance, but  only  the  MMAC-M8FNB, 
the  ONline  System  Concentrator,  and 
the  MultiNet  LET-36  allow  you  to  create 
redundant  links  be- 
tween wiring  hubs 
and  stations  so  that  a 
backup  will  automati- 
cally switch  on  if  a 
fault  occurs. 

Be  careful  of  ven- 
dor claims  concerning 
module  functionality. 
Two  vendors  may 
claim  that  their  prod- 
ucts support  the  same 
feature — but  the  claims  may  mean  two 
very  different  things.  Cabletron,  for  ex- 
ample, claims  that  its  product  supports 
the  remote  monitoring  (RMON)  man- 
agement-information base  (MIB),  the 
nine-part  specification  for  gathering  in- 
formation from  a  remote  protocol  ana- 
lyzer. But  Cabletron's  hub  supports  only 
four  of  the  nine  specifications  while  the 
SynOptics  and  UB  products  support  all 
nine  levels. 

WINDOWS  INTO  THE  HUB 

None  of  these  wiring  hubs  would  be  of 
much  use  if  they  didn't  offer  sophisti- 
cated network  management.  The  man- 
agement station  is  what  enables  you  to 
take  advantage  of  the  features  these  hubs 
offer.  With  the  right  management  soft- 
ware, you  can  peer  into  a  wiring  hub  from 
across  the  floor — or  even  from  across  the 
country. 

Management  stations  are  complex. 
This  review  focuses  on  the  wiring  hub 
and  aspects  of  the  management  station 
germane  to  the  hub.  We  did  not  review 
all  aspects  of  the  management  station. 

The  vendors  whose  products  we  re- 
view offer  two  tiers  of  network-manage- 
ment software.  For  corporate  network 
managers  looking  to  manage  the  enter- 
prise, most  vendors  provide  a  Unix- 
based  management  platform.  This  soft- 
ware runs  on  a  high-end  workstation  such 
as  a  Sun  SPARCstation  and  lets  you 
gather  extensive  information  about  all 
aspects  of  the  network.  UB  is  the  only 


exception;  it  bases  its  network-manage- 
ment strategy  around  OS/2.  The  Unix- 
based  platform  is  typically  the  premier 
product,  offering  the  most  sophisticated 
management  tools  across  the  greatest 
number  of  networks. 

A  less  powerful  management  solu- 
tion, typically  based  on  DOS  or  Win- 
dows, provides  the  departmental  or  cor- 
poratewide  network 
manager  with  a  cost- 
effective  solution  for 
managing  the  net- 
work. Such  a  system 
will  often  allow  you  to 
gather  many  of  the 
same  statistics  as  the 
Unix  platform  but  will 
typically  be  limited  to 
managing  one  net- 
work, be  it  Ethernet. 
FDDI,  or  Token-Ring. 

Wiring  hubs  are  a  significant  invest- 
ment, but  they  aren't  the  only  network 
devices  you'll  need.  Typically,  networks 
also  require  a  host  of  external  devices 
from  other  vendors.  Managing  those  de- 
vices, and  allowing  other  management 
consoles  to  access  the  hub,  is  crucial.  That 
is  why  many  of  the  vendors  whose  prod- 
ucts we  review  here  base  their  manage- 
ment consoles  on  SNMP  management 
platforms  such  as  SunNet  Manager  and 
HP  OpenView. 

Under  such  a  setup,  information  is 
gathered  from  the  different  networking 
products  and  stored  in  a  common  data- 
base. This  allows  different  views  into  the 
data  and  also  lets  you  take  advantage  of 
third-party  applications  written  for  Sun- 
Net  Manager  or  HP  OpenView. 

Four  of  the  vendors  whose  products 
we  review — SynOptics,  Chipcom,  ODS, 
and  Cabletron— support  either  HP 
OpenView  or  SunNet  Manager.  Cable- 
tron also  offers  a  competing  product, 
Spectrum,  as  the  basis  of  its  high-end  sta- 
tion. Lannet  also  has  its  own  Unix-based 
management  platform,  though  it  has  an- 
nounced a  version  of  its  management 
platform  for  HP  OpenView. 

Look  for  a  single  module  that  can 
manage  all  networks.  This  will  save  on 
the  number  of  slots  you  must  devote  to 
network  management.  To  help  ensure 
network  reliability,  purchase  two  such 
modules  and  be  sure  the  vendor's  hub 
can  automatically  switch  between  them. 


Wiring  hubs  are  a 
significant  investment, 

but  they  aren  *t  the 
only  networking  device 
you'll  need. 


Copyrighted  material 


Forward,  as  our  chart  plainly  shows, 
to  the  best  value  in  tape  backup  today. 

As  you  can  see,  at  1 5  MB  per  minute, 
the  720  MB  QlCVault  720  is  the  fastest 
tape  backup  system  in  its  category. 


WHILE  OTHERS  WERE  BACKING  UR 
WE  WERE  MOVING  FORWARD. 


It's  available  in  five  different  config- 
urations— some  internal,  some  external. 
And  bundled  with  the  most  outstanding 
value  in  tape  backup  software  today. 
Including  Tecmar  QTOS  for  DOS, 
QTOS  NLM  for  Novell  Netware,  Sytos 
Plus  for  OS/2  and  Central  Point  Backup 
for  Windows. 

On  top  of  that,  we  gave  QlCVault 
720  a  two  year  warranty  (proving  just 
how  far  we'll  go  to  back  up  our  backup 
systems).  But  the  biggest  breakthrough 
of  all  may  well  be  the  price. 

Which  we  prefer  to  think  of  as  just 
another  spec  the  competition  can't 
match. 

For  more  information  on  the  solution 
to  your  backup  needs,  contact  us  at 
1-800-4-BACKUP,  or  write:  Tecmar, 
6225  Cochran  Road, 
Solon,  Ohio  44139. 
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720  MB 

525  MB 

:  525  MB 

^■jg.fc  15MB/min 

11  MB/min 

j   11  MB/min 

DOS,  OS/2, 

DOS.  OS/2, 

DOS 

Windows. 

Windows, 

Novell 

Novell 

^T^fc  $1888 

$3695 

!  $3995 

Prices   include  adapter 

and  software 

oil  \  .mil  and  QTOS  are  rc|(i>tered  tr.nlrm.it  k  -  of  Tecmar  Corporation. 
All  other  marki  mentioned  herein  belong  to  other  corporations. 
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►    BENCH MARKTESTS 


Bridging  in  Wiring  Hubs 

Two  criteria  are  crucial  for  fast  and  dependable  throughput  over  a  bridge.  The  first 
is  the  speed  at  which  data  can  be  processed;  the  second  is  how  well  the  vendor  tunes 
the  software  to  eliminate  excess  overhead.  Top  performance  in  both  areas  indicates 
a  bridge  that  carries  packets  between  two  networks  quickly  and  efficiently. 


WHAT  THE  RESULTS  MEAN 

Our  findings  show  that  proper  use  of 
the  CPU's  speed  and  power,  and  the 
right  firmware  algorithms,  eliminates 
extra  overhead.  Products  from  three 
vendors — Optical  Data  Systems 
(ODS),  Cabletron  Systems,  and  Syn- 
Optics  Communications — were  effec- 
tive at  eliminating  overhead  on  the  64- 
byte  packet  Latency  test.  As  the  pack- 
ets increased  in  size,  all  of  the  products 
exhibited  roughly  the  same  through- 


put, except  for  Ungermann-Bass's 
(UB's)  Access/One,  which  had  lower 
scores  on  this  test. 

With  the  exception  of  the  Access/ 
One  and  the  ODS  295,  all  of  the  prod- 
ucts exhibited  pretty  much  the  same 
degree  of  latency,  or  delay  in  process- 
ing frames.  The  Access/One  and  the 
ODS  295  were  significantly  slower.  UB 
points  to  custom-filtering  and  en- 
hanced security  features  as  part  of  the 
reason  for  the  poor  throughput  and  la- 


tency scores.  The  Access/One  offers 
the  ability  to  direct  packets  according 
to  a  MAC-layer  address  and  an  ID  ad- 
dress burned  into  the  hardware  by  the 
manufacturer. 

The  ODS  295  had  fairly  high 
throughput  and  latency.  It  uses  the 
Fujitsu  Ethernet  chip  set,  which  has 
built-in  buffering  to  let  it  to  store  more 
frames.  We  suspect  this  capability  com- 
pensates for  the  295's  less  efficient  ad- 
dress lookup. 


LATENCY 


THROUGHPUT 


64  byte  packets    ■  512  byte  packets       ■  1.024-byte  packets       ■  1.518-byte  packets 


I  M-byte  packets    ■  512-byte  packets       ■  1.024-byte  packets       ■  1.518-byte  packets 
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HOW  WE  TESTED 

To  test  these  internetworking  devices,  we  used  the  Wandel  and  Goltermann 
DA-30  Multi-port  Dual  Protocol  Analy2er,  a  dual-ported  Ethernet  protocol  analyzer. 
We  used  the  DA-30  for  two  bridging  tests:  a  Throughput  test  and  a  Latency 
test.  Both  of  these  tests  used  one  stream  of  packets.  We  considered  using  multiple 
streams  with  Alantec  PowerBits.  a  traffic  generator,  but  none  of  the  products 
that  were  reviewed  here  offered  a  multiport  Ethernet-to-Ethernet  bridge.  Both 
tests  were  run  for  bridges.  We  selected  four  sizes  of  packets:  64, 512, 1 ,024, 
and  1,518  bytes. 


The  Throughput  Test  shows  the  performance  of  a  single  port  on  the  bridge. 
We  saturated  one  Ethernet  segment  with  various  packet  sizes.  Each  stream  was 
sent  from  the  DA-30  through  the  bridge;  it  was  received  by  one  incoming  port. 

The  Latency  Test  shows  the  amount  of  time  it  takes  to  forward  a  single  frame 
from  one  network  to  another.  Latency  is  particularly  important  when  a  packet 
must  go  through  multiple  bridges  or  routers  to  reach  its  destination.  Each  packet 
was  sent  from  the  DA-30,  through  the  bridge,  and  then  received  by  one  incoming 
port. 
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Accounting  Software 
that  powers 


corporate  connectivity. 


Inventory 
Control 

Macola  Inventory 
Management  Bar  Code  * 


Maintenance 

Macola  Maintenance  Management 


Manufacturing 

Macola  s  eight  integrated 
packages 

Engineering 

Macola  SAID/AutoCAD™ 
Interface 

MIS/BP 

Macola  Source  Code.  I  Q, 
Magic  PC*  Novell  NetWare  SOJ.' 


Shipping 

Malvern  Manifest  System 

Sales  Marketin, 

MarketForce  Plus*  orTelcMagic* 


Customer  Service 

Macola  Customer  Order 
Processing 


Accounting 

Macola  G/L,  Aft,  A,  P. 
Payroll.  Assets  & 
Depreciation 


Executive  Office 

FV-Financial  Reporter"  or 
Forest  &  Tress* 


Purchasing 

Macola  Purchase  Order  & 
Receiving 

Point-of-Sale 

Omron*  Register  Interface 


Link  and  integrate  your  PCs  and  people  in  all  these 
departments.  You  now  have  the  ability  to  seamlessly  connect 
your  departments  for  shared  operations,  reporting  and  analysis. 
Macola  Accounting  Software  bridges  the  communication  gap 
between  the  highly  respected  PC  software  products  shown  above. 

One  software  to  drive  your  company's  teamwork.  Hie 

engine  for  this  enterprising  solution  is  Macola  Accounting  Software. 
Macola  processes  the  Btrieve  information  flow  from  all  departments 
so  you  can  get  the  right  information  to  the  right  person  at  the  right 
time  to  make  the  right  decision.  And  act  before  your  customers  ask— 
or  your  competition  can  react. 

Build  your  business  around  a  proven  performer.  With 
Macola,  you  can  be  sure  that  your  software  investment  will  coastantly 
remain  at  the  forefront  of  business  management  technology. 

Here's  proof.  Only  Macola  has  won  PC  Magazine  s 
prestigious  Editors'  Choice  award  for  high-end  accounting 
software  an  unprecedented  three  times  in  a  row. 


What  does  this  mean  to  you?  Software  that's  flexible  and  easy-to- 
use.  LAN  performance  with  no  limitations.  The  most  customization 
options  to  best  fit  your  company.  Local  support.  In  short,  powerful 
software  that  exceeds  your  current  financial  and  information 
management  requirements. 

So  link  your  company's  PCs  with  the  common  goal  of  increased 
productivity.  Call  us  today  for  all  the  details. 

1^8004684)834 


SOFTWARE 

333  East  Center  Street  Marion,  Ohio  43302-4148 
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INFORMATION  MANAGER 

Add  a  device  to  the  network  and 
you  make  the  network  more  pow- 
erful, but  you  also  make  it  more 
complex.  You  may  have  a  problem 
with  too  much  management  infor- 
mation, not  too  little.  The  tools 
vendors  are  supplying  to  manage 
this  information  fall  into  four 
broad  categories:  accounting  man- 
agement, configuration  manage- 
ment, fault  management,  and  per- 
formance management. 

Accounting-management  tools 
report  on  how  the  network  is  cur- 
rently being  used.  Charts  that  can 
be  updated  in  real  time  are  the 
norm  here.  The  reviewed  products 
also  let  you  choose  from  an  array 
of  predefined  reports.  With  the  ex- 
ception of  the  ODS  295,  these  hubs 
enable  you  to  export  the  data  to 
other  formats  for  analysis  by  out- 
side packages. 

Configuration-management 
tools  make  it  easier  to  add  or  re- 
move network  users.  All  of  the 
products  we  review  provide  a 
graphical,  hierarchical  view  of  the 
network.  By  clicking  on  icons,  you 
can  zoom  from  a  view  of  the  enter- 
prise network  to  a  view  of  the  op- 
erations of  an  individual  port. 

At  first  glance  this  interface 
may  seem  more  glitzy  than  neces- 
sary, but  it  helps  you  navigate 
through  your  network  quickly  and 
easily.  Typically,  the  images  are 
updated  in  real  time  or  at  prede- 
fined polling  intervals.  UB  was  the 
only  vendor  whose  product  did  not  offer 
a  completely  graphical  interface — the  in- 
dividual module  view  it  provided  was  a 
difficult-to-read  table  of  numbers. 

Other  monitoring  tools  vary  among 
hubs.  Cabletron's  hub,  for  example,  of- 
fers a  logical  view  of  the  network,  which 
allows  you  to  see  the  traffic  patterns  be- 
tween network  nodes.  SynOptics'  hub  of- 
fers a  tool  called  MeterMan  that  provides 
a  summary  of  the  network's  health. 

Fault-management  tools  allow  you  to 
isolate  and  identify  network  problems. 
Many  of  them  enable  you  to  automati- 
cally isolate  ports  from  the  network  if  an 
excessive  number  of  bad  frames  is  re- 
ceived or  if  a  station  starts  beaconing  on 
a  Token-Ring  network.  All  of  the  prod- 


A  Hub  for  Every  Taste 


There  are  three  types  of  wiring  hubs:  enterprise, 
departmental,  and  workgroup.  Enterprise  hubs  con- 
nect many  Ethernet  and  Token-Ring  networks  to  a 
FDDI  backbone  (A).  Departmental  hubs  offer  much  of 
the  functionality  of  an  enterprise  hub  but  typically 

Building  #1 


Workgroup 
hub 


only  for  Ethernet  or  Token-Ring  (B).  Workgroup 
hubs  are  the  least  expensive  and  least  versatile 
of  the  hubs.  They  typically  connect  a  smaller 
number  of  PCs  and  other  devices  together  via 
Ethernet  or  Token-Ring  (C). 


Departmental 


Building  #2 


Building  #3 

>-ir 


BhMM 


Token-Ring 


ucts  we  review  allow  you  to  gather  de- 
tailed MAC-  (media-access  control) 
layer  statistics  to  troubleshoot  network 
problems.  A  protocol  analyzer  enhances 
this  capability  with  more  information 
about  network  traffic. 

Performance-management  tools  ena- 
ble you  to  gather  network  statistics  and 
use  that  information  to  plan  for  growth. 
All  of  the  hubs  we  review  gather  low- 
level  statistics  on  a  port-by-port  basis. 
Cabletron  augments  those  tools  with  a 
protocol-analyzer  module.  SynOptics  of- 
fers a  protocol-analyzer  application  that 
runs  on  its  NetWork  Control  Engine 
(NCE).  Both  products  monitor  network 
traffic  and  break  it  out  by  protocol  and 
volume,  to  a  name  a  few  criteria. 


BIGGER,  FASTER 

During  the  next  year,  these  hub  vendors 
will  be  in  the  middle  of  new  product  in- 
troductions. All  plan  on  offering  hubs 
that  can  handle  a  new  breed  of  network 
applications  employing  full-motion  video 
and  multimedia  across  the  network. 

If  networked  multimedia  applications 
are  to  to  succeed,  networks  themselves 
will  have  to  change  fundamentally.  Rou- 
tinely passing  5MB  files  around  one  of 
today's  networks  can  quickly  grind  it  to 
a  halt.  Higher-speed  LANs  are  needed 
to  handle  such  files. 

FDDI,  with  100  megabits  per  second 
of  bandwidth,  offers  promise,  especially 
now  that  it  is  less  expensive  thanks  to  the 
adoption  of  twisted-pair  cabling.  Still. 
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IF  YOU  THINK  TOKEN  RING  PERFORMANCE  ENDS  WITH  SPEED... 

THINK  AGAIN. 


Of  course  speed  is  important.  And 
Thomas-Conrad's  token  ring  adapters 
give  you  blistering  speed,  thanks  to 
bus-mastering  technology  and  our  finely 
tuned,  accelerated  drivers.  But  don't 
settle  for  speed  alone. 

♦  Think  compatibility.  Our  802.5 
compliant  token  ring  products  give  you 
the  compatibility  you  need  to  work  in 
mixed-vendor  environments.  And  our 
entire  suite  of  comprehensive  driver  soft- 
ware is  developed  in-house,  so  you're 
assured  of  instantaneous  upgrades  that 
keep  pace  with  the  latest  network 
operating  system  advances. 

♦  Think  support.  Call  our  toll-free 
technical  support  line  at  any  time  -  day 
or  night  -  7  days-a-week.  You'll  find 
fully  trained  experts  prepared  to  answer 
your  questions. 


And  our  technical  support  alliances  with 
the  industry's  top  manufacturers  assure 
you  fast,  accurate  answers  on  your  multi- 
vendor  network  concerns. 

♦  Think  value.  Thomas-Conrad  offers 
a  complete  line  of  aggressively  priced 
token  ring  adapters,  MAUs,  and  man- 
agement software  with  consistent 
quality  and  reliability.  And  our  prod- 
ucts are  manufactured  and  tested 
at  our  corporate  headquarters, 
right  here  in  the  U.S.A.  Plus,  we  back  all 
our  adapters  with  a  full  five-year  warranty 

If  all  this  is  more  than  you  expect  from 
your  current  token  ring  supplier.. .think 
again.  Maybe  you're  expecting  less  than 
you  deserve. 

THOMAS+CONRAD* 

CORPORATION 

1908-R  Kramer  Lane.  Austin.  TX  78758;  (512)  836-1935  In  Canada.  (800)  654-3822. 
All  brand  and  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies 
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ADJUST  YOUR  THINKING 
WTTH  FREE  TOKEN  RING 
MANAGEMENT  SOFTWARE. 

Get  powerful 
management 
capabilities  with 
Sectra,M  Token  Ring 
Server  for  DOS  —  FREE 
from  Thomas-Conrad. 
Review  recent  network 
history,  view  errors  and  events 
in  real  time,  control  node  access, 
isolate  problems,  and  more. 
Plus,  Sectra  works  in  any  802.5 
token  ring  environment. 
For  your  FREE  copy  call  today. 

1-800-874-5055 


SEE  US  AT  COMDEX 
BOOTH  #4647 
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FDDI  is  far  from  cheap  when  compared 
with  Ethernet  or  Token-Ring,  and  it's 
not  on  most  of  today's  networks. 

An  even  more  important  problem  is 
that,  even  with  its  speed,  FDDI  still 
doesn't  support  isochronous  or  real-time 
data,  which  is  exactly  what  multimedia 
requires.  Neither  Ethernet.  FDDI,  nor 
Token-Ring  is  designed  to  ensure  deliv- 
ery of  isochronous  data.  An  enhance- 
ment to  the  FDDI  protocol,  FDDI  II.  will 
deliver  isochronous  bandwidth,  but 
FDDI  II  is  not  yet  available. 

A  final  problem  plaguing  FDDI  is 
software  reconfigurability.  As  networks 
become  part  of  the  standard  corporate 
infrastructure,  many  managers  would 
like  to  provide  a  level  of  service  as  flexi- 
ble as  that  offered  by  a  telephone  net- 
work. The  paradigm  of  the  telephone 
network  has  led  some  vendors  to  explore 
the  idea  of  reconfiguring  networks 
through  software,  a  capability  now  pro- 
vided in  the  Chipcom  and  Lannet  hubs. 

With  a  software-configurable  net- 
work, you  can  move  stations  between 
networks  with  a  click  of  a  mouse.  By 
building  intelligence  into  the  hub.  the 
vendor  can  configure  the  hub  to  respond 
dynamically  to  changes  in  the  network. 
However,  software  reconfigurability  in 
today's  implementations  can't  easily 
scale  to  very  large  networks.  A  com- 
pletely reconfigurable  network  will  re- 
quire running  a  separate  network  con- 
nection between  hubs  for  each  network 
that  connects  to  the  hub.  If  four  networks 
are  connected  to  the  hub.  four  network 
connections  must  be  provided  back  to  the 
backbone  (sec  "Software-Reconfigura- 
ble  Networks:  Fact  or  Fantasy?"). 

ASYNCHRONOUS  TRANSFER  MODE  (ATM) 

Three  goals — throughput,  isochronous 
data,  and  reconfigurability— are  leading 
many  vendors  to  a  new  high-speed  data- 
transfer  technique  called  asynchronous 
transfer  mode  (ATM).  ATM  runs  at  100 
or  155  Mbps  and  supports  voice  and  data 
over  a  common  network.  Not  surpris- 
ingly, ATM  was  originally  aimed  at  carry- 
ing voice  and  data  across  a  wide-area  net- 
work (WAN). 

ATM  uses  a  complex  network  of 
switches  to  move  53-byte  frames,  called 
cells,  quickly  between  ports.  Each  port 
is  in  turn  connected  to  a  specific  device. 
Because  each  switch  follows  instructions 

306    PC  MAGAZINE  NOVEMBER  10. 1992 


within  the  cell,  this  technique  enables 
you  to  route  a  cell  to  the  correct  device 
no  matter  where  it  is  located.  Such  small 
frames  (frames  on  Ethernet,  for  example, 
can  exceed  1.500  bytes),  can  be  quickly 
switched,  ensuring  only  a  short  delay. 

The  great  interest  in  ATM  lies  in  the 
fact  that  it  can  support  both  isochronous 
and  nonisochronous 
data.  What's  more, 
because  the  cells  are 
switched  and  because 
over  the  long-term 
ATM  is  expected  to 
be  suppported  by 
both  LANs  and 
WANs,  you'll  be  able 
to  reconfigure  the 
network  through  soft- 
ware, regardless  of 
the  location  of  the  hub  or  even  the  build- 
ing. A  user  in  New  York  and  a  user  in 
San  Francisco  will,  in  theory,  be  seam- 
lessly tied  into  an  integrated  network. 

Already,  a  number  of  hub  vendors, 
including  Fibermux  Corp.,  SynOptics, 
and  UB.  have  announced  support  for 
ATM.  UB  inked  an  agreement  with  BBN 
Communications  to  provide  ATM  prod- 
ucts in  mid-to-late  1993.  SynOptics  hasn't 
set  a  date  yet  for  delivery  of  its  ATM  so- 
lutions. Fibermux.  a  company  whose 
products  were  not  considered  for  review 
because  they  lacked  FDDI  support,  also 
expects  to  ship  ATM  products  in  roughly 
the  same  time  frame. 

NOT  A  SURE  THING 

While  ATM  offers  great  promise,  some 
significant  obstacles  must  be  overcome. 
One  area  that  critics  point  to  as  a  prob- 
lem is  congestion  control.  ATM  does  not 
currently  specify  how  to  handle  two  cells 
needing  to  be  processed  simultaneously 
for  the  same  port.  Buffering  helps,  but 
as  the  critics  note,  the  idea  behind  ATM 
is  to  have  a  network  where  there's  no  de- 
lay—that is.  no  buffering. 

Pricing  and  availability  are  also  con- 
cerns. With  products  not  shipping  until 
next  year  and  pricing  sure  to  be  at  the 
very  high  end,  ATM  won't  be  a  practical 
solution  for  many  users  for  awhile. 

Until  then,  users  will  have  to  make  do 
with  what  they  have.  Extending  the  life 
of  today's  networks  is  crucial  if  network 
managers  are  to  run  multimedia  applica- 
tions over  the  network.  And  with  most 


Token-Ring  networks  still  running  at  4 
Mbps,  the  need  for  a  higher-speed  net- 
work may  almost  exclusively  become  an 
obsession  in  the  Ethernet  community, 
where  many  networks  today  are  reaching 
saturation. 

Instead  of  requiring  you  to  rip  out  ca- 
bling, a  number  of  vendors  are  actively 
promoting  a  switch- 
based  Ethernet  solu- 
tion. As  with  ATM, 
the  workstations  are 
wired  using  Ethernet 
and  the  network  is 
linked  back  to  a 
switch.  Today,  the 
switch  is  a  standalone 
product.  In  the  future, 
the  module  will  sit  in- 
side the  wiring  hub. 
By  fitting  inside  the  hub.  the  switch  will 
enable  the  user  to  migrate  to  a  switch 
module  from  a  concentrator  module 
without  changing  the  cabling  plant.  Bet- 
ter yet,  we  expect  switching  technology 
to  be  offered  in  a  daughterboard  that 
mounts  onto  the  concentrator  module.  In 
this  setup,  each  user  can  get  nearly  10 
Mbps  of  bandwidth  without  scrapping  an 
existing  investment. 

Earlier  this  year,  SynOptics  an- 
nounced that  it  will  offer  an  Ethernet 
switching  module  based  on  technology 
from  Kalpana.  the  first  vendor  to  pro- 
mote this  Ethernet  switching.  Alantec 
and  Synernetics,  two  companies  that  did 
not  meet  our  filter  criteria,  offer  a  similar 
capability. 

Lannet  and  Alantec  have  taken  the 
concept  of  switched  Ethernet  a  step  fur- 
ther. With  a  new  agreement  with  Star- 
light Networks,  Lannet  will  enable  users 
to  run  compressed  video  over  a  switch- 
based  Ethernet  network.  The  new  prod- 
uct currently  being  demoed  allows  more 
than  a  dozen  users  to  run  full-motion 
video  over  the  LAN.  The  product  uses 
special  networking  code  to  prioritize  re- 
quests going  across  the  network. 

FOR  TODAY  AND  TOMORROW 

At  the  center  of  your  networking  empire, 
an  enterprise  wiring  hub  is  a  smart  invest- 
ment, one  that  should  continue  to  pay  off 
over  the  years.  The  right  one  for  your 
needs  will  help  you  adapt  to  new  and 
emerging  technologies.  Buy  for  today, 
but  keep  an  eye  to  the  future. 


A  new  breed  of network 
applications  will  employ 
full-motion  video  and 
multimedia  across  the 
network. 
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To  get  the  best  CD-ROM 
can  offer,  give  Multimedia 
Gallery  a  spin.  *jk 


Strap  yourself  into  your  seat.  Hold  on  tightly  to  your  PC. 


And  get  ready  to  take  the  ride  of  your  life.  A  ride 


through  the  galaxies,  and  to  the  great  wonders  of  the 


world.  A  ride  so  exciting,  it'll  leave  you  gasping  for  breath,  and 


in  wonder.  NEC's  Multimedia  Gallery "  system  combines  six  of  the  hottest 
Multimedia  software  titles  on  the  market  with  NEC's  industry  leading 
CDR-74  CD-ROM  reader  with  MultiSpin'"  technology-the  world's  first 
multi-speed  CD-ROM  reader.  And  all  this  Multimedia  power  comes  in  one 
package.  Multimedia  Gallery  also  includes  stereo  speakers,  stereo  head- 
phones, an  audio  board  with  SCSI  interface,  and  everything  needed  for  easy 
installation.  Multimedia  Gallery.  Give  us  a  spin  and  we'll  turn  you  on  to  all  the 


wonders  CD-ROM  has  to  offer.  For  more  information,  call  1-800-NEC-INFO. 


(In  Canada:  1-800-343-4418.)  Or  for  details  via  fax,  call 


NEC  FastFacts"  at  1-800-366-0476,  request  #810101. 
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►summary    of  features 

Enterprise  Wiring  Hubs 


In  alphabetical  order  by  company 

■  =  YES     D  =  N0 

Cabletron 
Systems  Inc. 
Multi  Media 
Access 

Chipcom  Corp. 
ONI  ine  System 
Concentrator 

LannetData 
Communications 
Inc. 

MultiNet  LET-36 

Optical  Data 
Systems  Inc. 
ODS295 

SynOptics 
Communications 
Inc. 

LattisNet  System 
3000 

Ungermann- 
Basslnc. 

Physical  Characteristics  (tested  configuration) 

SizelHWD,  in  inches) 

13x17x21 

7x17x14 

11x19x11 

12x17x17 

19x19x12 

23x19x12 

Weight  (empty,  in  pounds) 

21 

12 

48 

31 

33 

33 

Weight  (fully  loaded,  in  pounds) 

2R 

17 

75 

50 

75 

60 

Maximum  number  of  slots  on  chassis 

8 

17 

36 

12 

12 

11 

Maximum  number  of  networks  on  the  backplane 

7 

7 

12 

3 

10 

1 

Ethernet 

/ 

3 

4 

3 

5 

1 

FDDI 

7 

4 

2 

None 

3 

None 

Token-Ring 

7 

7 

2 

3 

2 

None 

Maximum  number  of  available  ports  (with 
management  module  and  power  supply  installed) 

168 

180 

224 

176 

264 

120 

tthemet 

168 

180 

224 

132 

264 

120 

FDDI 

52 

32 

64 

N/A 

40 

52 

Token-Ring 

168 

142 

162; 

176 

132 

120 

Separate  management  bus  connecting 
the  modules 

■ 

■ 

■ 

■ 

Support  for  hot  swapping 

■ 

■ 

■ 

□ 

Module  Options  Available 

Remote  routers 

■ 

■ 

□ 

■ 

Local  router 

■ 

■ 

□ 

■ 

Remote  bridge 

■ 

□ 

r. 

■ 

Locdl  bridge 

■ 

■ 

■ 

■ 

Switch 

□ 

□ 

□ 

□ 

Protocol  analyzer 

■ 

□ 

□ 

■ 

Server 

□ 

□ 

■ 

■ 

Workstation 

□ 

i 

□ 

■ 

Terminal  server 

■ 

■ 

■ 

■ 

Ethernet  concentrator 

■ 

■ 

■ 

■ 

FDDI  concentrator 

□ 

■ 

■ 

1  J 

FDDI  backbone  attachment 

□ 

■ 

;  i 

Token-Ring  concentrator 

■ 

■ 

■ 

■ 

Ring-in  and  ring-out  connection 

■ 

■ 

■ 

■ 

LocalTalk 

■ 

□ 

■ 

■ 

Routing  and  Bridging 

Manufacturer  of  router  or  bridge 

Cisco  Systems 

Cisco  Systems, 
Chipcom  Corp. 

Lannett  Data 
Communications 

Optical  Data 
Systems 

Cisco  Systems, 
Retix  Corp. 

ACC  Systems. 
Ungermann-Bass 

Routing  protocols  supported: 

Integrated  IS-to-IS 

□ 

□ 

N/A 

■ 

■ 

□ 

IS-to-IS 

■ 

■ 

N/A 

■ 

■ 

□ 

OSPF 

■ 

■ 

N/A 

■ 

■ 

■ 

RIP 

■ 

■ 

N/A 

■ 

■ 

■ 

N/A— Nol  applicable:  The  product  does  not  have  this  feature.   CONTINUES 
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/  ASANTE  INTRODUCES  THE  SMART  HUB  FOR  SMART  NETWORK  MANAGERS.  I 
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AsanleHuh  1012 


We  call  it  a  smart  hub. 
You'll  call  it  a  smart  choice. 


The  AsanteHub  1012™  is  a  12-port,  intelligent  lOBaseT 
hub  that  ofFers  all  the  features  and  benefits  of  a  high-end 
enterprise  hub  for  a  departmental  price. 

Combining  the  AsanteHub  1012  and  AsantiView" 
management  software  creates  the  industry's  first  smart  hub 
with  both  in-band  (SNMP)  and  out-of-band  network  man- 
agement for  both  PCs  and  Macs'  that  uses  the  same  graphi- 
cal user  interface.  That  means  you  can  graphically  monitor 
and  control  your  entire  network,  locally  or  remotely,  from 
your  choice  of  computer  platform. 


Smart  Remote  Network 
Management. 


AsanteView  gives  you  direct  control  of  your  network  at 
the  hub  and  port  levels.  The  software  can  even  trigger  your 
pager  to  give  you  the  flexibility  to  solve  your  office  network 
problems  when  you're  not  there. 

The  Asaiu<5Hub  includes  a  built-in  expansion  slot  for 
internetworking  option  cards.  Asante  offers  an  in-band 
SNMP  hardware  module  as  an  option  for  this  slot.  The  hub 
also  features  an  RS-232  port  for  remote  dial-up  access,  and 
both  RJ-45  and  RJ-21  connectors  for  direct-to-computer  or 


punch-down  block  connections. 

There  is  also  a  3-in- 1  "  1 3th"  port  for  interconnecting  multi- 
ple hubs  with  backbone  cabling.  This  port  includes  BNC,  RJ-45 
and  AUI  connectors  supporting  a  variety  of  cabling  media. 


Asante  has  built  a  reputation 
for  producing  compatible,  reliable 
and  flexible  networking  products. 
We  offer  a  full  family  of  Ethernet  ' 
and  Token  Ring  adapter  cards  for 
PCs  and  Macs.  And  a  full  line  of 
lOBaseT  hubs.  We're  the  network- 
ing company  of  choice  because  we 
give  you  more  choices. 

For  more  specific  smart  hub 
questions,  please  call  us  today  at 
800-523-3115. 

Resellers:  Asante  products  are 
available  from  Ingram  Micro, 
Merisel,  and  Tech  Data. 


/  MM  or  oul-of-bana1  network 
management  from  a 
Mai  or  PC.  using  the  same 
graphical  user  interface.  J 


1.  • 

< 

OUT    BNC          AUI  1 

_  3-tN-l  UPLINK  1 

/  3-in- 1  ,iu:  redundant 
backbone  port  with  software 
override  capability.  J 


•HI 

RS232 

/  Remote  out-of-band  management 
lets  you  manage  your  network  from 
anywhere  in  the  world.  / 


IWS4NIE 

All  The  Right  Connections™ 

/  Asante  Technologies,  404  Tasman  Or,,  Sunnyvale.  CA  94089,  800-662-9686  or  408-752-8388  J 
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In  alphabetical  oidei  by  company 

■  =  YES     D  =  N0 

Cabletron 
Systems  Inc. 
Multi  Media 

Access 
Center-M8FNB 

Chipcom  Corp. 
ONIine  System 
Concentrator 

Lannet  Data 
Communications 
Inc. 

MultiNet  LET  36 

Optical  Data 
Systems  Inc. 
ODS295 

SynOptics 
Communications 
Inc. 

LattisNet  System 
3000 

Ungermann- 

Bass  Inc. 
Access/One 

Routing  and  Bridging  (continued) 

RIP 

■ 

■ 

N/A 

■ 

■ 

■ 

Network  protocols  routed  or  bridged: 

AppleTalk 

■  ■ 

■  ■ 

□  ■ 

■  □ 

■  ■ 

DECNet  Phase  V 

■  ■ 

■  ■ 

□  ■ 

■ 

■  ■ 

□  □ 

NetBIOS 

■  ■ 

■  ■ 

■ 

□  □ 

■  □ 

SPX/IPX 

■  ■ 

■  ■ 

□  ■ 

■  □ 

■  ■ 

TCP/IP 

■  ■ 

□  ■ 

■  □ 

■  ■ 

■  ■ 

XNS 

■  ■ 

■  ■ 

□  ■ 

■  □ 

■  ■ 

■  ■ 

Maximum  number  of  network  addresses  supported 

8,192 

8,192 

5.000 

4.096 

8.192 

16.000 

Token-Ring  Concentrator  Modules 

Number  of  ports 

10,12. 24 

6, 8, 20 

4.5,  6,10 

10.16 

12 

12 

Modules  supporting  UTP 

10-.  12. 24-port 

8-.  20-port 

4-,6-,10-port 

1 6-port 

12-port 

12-port 

Modules  supporting  STP 

10-.  12-.  24-port 

8-,  20-port 

4-,5-,6-,10-port 

1 6-port 

12-port 

12-port 

Shielded  connection 

■ 

■ 

□ 

■ 

■ 

■ 

Modules  supporting  multimode  fiber 

None 

6- port 

4-,  5-port 

10-port 

12-port 

None 

Helps  eliminate  jitter 

■ 

■ 

■ 

■ 

■ 

■ 

Helps  eliminate  near-end  crosstalk 

■ 

■ 

■ 

■ 

■ 

Logically  switches  ports  to  any  network 

□ 

□ 

□ 

□ 

□ 

□ 

Auto-wrapping 

■ 

■ 

■ 

■ 

■ 

■ 

Automatically  isolates  a  beaconing  signal 

■ 

■ 

□ 

■ 

■ 

■ 

Error-detection  logic  on  concentrator  module 

□ 

□ 

□ 

□ 

□ 

■ 

Error-detection  logic  on  separate 
network  management  module 

■ 

■ 

■ 

■ 

■ 

□ 

Ethernet  Concentrator  Modules 

Number  of  ports 

6,12,24 

2,3.4. 
6. 8.12 

1,2,4, 5, 8, 
10.12,14 

4.12 

6.8, 24 

12 

Modules  supporting  voice-grade  UTP 

12-,  24-port 

8-,  12-port 

4-,  8-.  10-.  12-, 
14-  port 

4-.  12-port 

24-port 

12-port 

Modules  supporting  data-grade  UTP 

12-,  24-port 

8-,  12-port 

4-,  8-,  10-,  12-, 
14-port 

4-,  12-port 

24-port 

12-port 

Modules  supporting  thick  coax 

12-port 

2-,  3-port 

1-,  2-port 

4-.  12-port 

8-port 

12-port 

Modules  supporting  thin  coax 

12-port 

6-port 

2-.  5-  port 

4-,  12-port 

8-port 

12-port 

Modules  supporting  single-mode  fiber 

6-,  12-,  24-port 

None 

2-port 

4-.  12-port 

None 

None 

Modules  supporting  multimode  fiber 

6-,  12-.  24-port 

4-port 

2-port 

4-.  12-port 

6-port 

12-port 

Logically  switches  ports  to  different  networks 

□ 

■ 

□ 

□ 

□ 

□ 

FDDI  Concentrator  Modules 

Number  of  dual-attached  connections 

7 

None 

2 

N/A 

2 

1 

Number  of  single-attached  ports 

52 

8 

4 

N/A 

8 

14 

Supports  data-grade  UTP  media 

■ 

□ 

□ 

N/A 

■ 

□ 

N/A — Not  applicable  The  product  does  not  have  this  feature  CONTINUES 
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Nov.  9,  1989-  The  barrier  between  'the  two  Germany*'  falls  and  the  celebrations  of  freedom  begin 


UNTIL  RECENTLY,  IF  YOU  WEREN'T 
ON  THE  RIGHT  PLATFORM,  YOU  WEREN'T  FREE 
TO  ACCESS  THE  RIGHT  INFORMATION. 

Accessing  the  mainframe  was  hard  enough  when  everyone  used  the  client  software  for  our  3270  gateway,  I RMALAN  V EP.  Plus,  they 

same  platform.  But,  if  you  wanted  to  get  Windows,™  DOS,  Mac™  and  all  share  a  similar  user  interface.  And  with  our  cross-platform 

OS/2  users  to  the  host,  then  each  different  operating  system  meant  API  tool  kits,  you  can  even  develop  consistent  applications  across 

dealing  with  different  connectivity  software  from  different  vendors.  all  your  desktop  environments. 


And  that  meant  different  user  interfaces,  different 
support,  training,  pricing. .  .different  everything. 

Not  anymore.  Now  everyone's  free  to 
access  the  host  with  one,  barrier-breaking  family 
of  3270  software  that  supports  Windows,  DOS, 
Mac  (the  I RMA"  Workstations)  and  even  OS/2 
(DCA/Microsoft*  Select™  Comm  Workstation). 

Our  software  solutions  feature  choices 
like  CUT,  DFT,  SDLC  and  token-ring  (either  direct 
connect  or  through  IBM  gateways)  connections. 
Some  even  support  async,  X.25  and  act  as 


THE  FIRST  COMPLETE  3270  SOFTWARE 
SOLUTIONS  FOR  WINDOWS,  DOS.  MAC  & 
OS/2  WORKSTATIONS.  REVOLUTIONARY! 


They're  all  backed  by  the 
exceptional  support  and  trade-up 
allowances  of  the  DCAdvantoge.'" 

And,  unlike  most  revo- 


THtfWDOM 
TO  COMMUNICATE 


►  and  IKM.<  IHMAIAM  I 


DC  A 
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lutions,  you  can  experience 
the  DCA  breakthrough  before  you 
make  any  commitment.  Just  call 
1-800-348-3221,  ext.  11  A,*  and 
ask  for  your  free  Workstation  demo  disks. 

But  call  soon.  The  rush  to 
freedom  is  on. 

SEE  US  AT  COMDEX  BOOTH  #  4206 


VI,, 


After  Dark  2.0  for  Windows 


*  your  screen  with  am  HO  incredible  display's.  Enjoy  Flying  Toasters,  exotic  fish.  Swans 
Mullimodule  and  more!  Also  features  Digital  Sound.  True  Color  Graphics. 
MallZapncrl  instantly  turns  an  .Viler  Dark  eUsplay  into  Wallpaper), 
password  protection  with  network  password  support.  System  M} 
and  DOS  blanking  to  black  Publisher:  Berkeley  Systems 
GR199H 

Star  Trek:  The  Screen  Saver 

faun  aboard  the  Knlerprise  with  Captain  Kirk  and  Mr.  Spock  on  a 
mission  to  prevent  screen  burn-in.  Encounter  trilling  Trihhles. 
klingon  baldccruiscrs.  and  burrowing  bona  This  all  new  screen 
saver  provides  over  I >  animated  displays,  password  protection, 
System  IQ  and  full  "  . 

compatibility  with  \ftcrDark  £ 
Publisher  Beffaele)  Systems  ™ 
KRSHHJ  •< 


TrueType  for  DOS  is  a  collection  of  AG  TrueType  fonts 
especially  for  the  DOS  versions  of  WordPerfect.  Microsoft 
Vtord  or  Microsoft  Works  Print  from  J  to  KKKI  points  using 
any  Dot  Matrix.  InkJet  or  laser  printer  Willi  TrueType  for 
IK)S  you  can  easily  combine  fonts  widi  thousands  of  high- 
impact  spec  ial  elects 

including  patterns,  outlines, 
shadow  s,  and  reverse  effects 
You're  free  to  he  creative, 
and  let's  admit  it  -  just  have 
funl  Publisher. 
Micrologic  Software 

GH754 


DesignCAD  3D 
4.0 

IksigntAD  AD.  If:  llwnni-  labors 
choice,  and  (Aim/nilir  \byy«r  "Rest 
Ikn    Easy-to-use  modeling  seittwarv 
tlt.u  allows  voti  In  dnll.  ti;uiuiHT,  shec. 
subtract  and  e\tnide  siilkl  and 
wireframe  objects!  Also,  ill  teM  and 
AlldiimiNiining!  New'  "Real  Time' 
view  positioning  Great  designing  toot 
lor  anliiletlurc.  engiiRtTing.  .in  Imbhks  and  lllustrauon 
i transfers e-astly  inn i w , irdPenccl.  PageMaker,  .null l\l  i  Plus 
KciHk-nng  Willi  tevtures;  volumo'aiva  cakulations.  basiei  All 
Pn  igramming  Language  Also  available  lor  Dr.ilting  and 
Ik-sign:  DesigiiCID 2D  5.0  CAOiAIA  W>  Publisher: 
Vim-man  Small  Rusiness 

Dvsignl.W  .UH.0  » 
CM23M 


CorelDRAW!  3.0 


A  new  Era  in  PC  Graphics!  CorelDRAW,  winner  of 
over  SO  inlenialional  awards,  is  die  K.  graphics  software 
for  everyone'  OirclDRAW  .All's  enhanced  features  include 
graphic  design  layers;  editable  preview:  improved  Al > 
effects;  and  powerful  data-driven  charting,  palm  and  photo 
editing,  and  presentation  packages:  CorclCHART.  Corel 
PHOTO-PAINT,  and  GirelSMOW  It  comes  with  ISA 
TrueType  fonts,  and  over  hGOO  symbols  and  clip  art  images 
And  as  an  unprecedented  bonus.  Corel  has  included  a  CD- 
ROAI  with  over  I.MHK1  clip  an  images  and  over  iSO  fonts! 
Also  included  do/ens  of  fill  panenis.  doited  and  dashed 
line  styles,  and  arrowheads.  A I  import/export  filters.  Iree 
Pantone  and  TKl  MATCH  licenses,  and  free  utililv  programs 
-  CareiTRACE.  and  Mosaic  Also  Available  on  CD  ROM. 
CDOSM  SAG').  Puhlisher:  Cord  Svstcms 
<;RS » t.A/s 


Bridge  7.0 


Ihe  nay  In  llelter 
Hridge 

You  may  have  other  bridge 
programs,  but  this  is  the 
one  you  will  play  the 
most!  Features  all  new 
bidding  and  play  logic, 
hi  res  card  graphics, 
mouse  or  kcylxiard 
input  hint  mode  with 
explanations,  lake  hack 
hid  or  play .  choose 
bidding  styles  for  partner  and 
opponents,  digitized  speech,  edit  and  swap  bonds, 
and  much  more  Play  contract  or  duplicate  bridge,  or  the 
game  that  started  it  all.  whist! 
Publisher:  vrlworv 


t  or  duplicate  bridge,  o 
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★  FastLynx  2.0  Data  Transfer 
for  Windows  &  DOS 

FastLynx  is  two  programs  for  the  price  of  one*  High  speed 
data  transfer  between  computer,  up  to  K  megs  per  minute 
and  remote  computer  disk  drive  and  primer  sharing. 
Fastl.ynx  is  accurate  and  easy  In  use.  Just  connect  two  PC's 
with  the  cables  included  to  either  the  serial  or  parallel  |mn: 
then,  simply  move  data  from 
one  directory  lo  another.  On 
a  Sovell  network,  bypass  the 
server  (or  ipiic  k  easv  station- 
lo-siation  transfers. 
I'C.  MugfCine  "Editors' 
choice  Publisher: 
RuppCorp.  nihil 


f*JT 


Smartcom  Exec  2.1 


Smartcom  Exec  Powerful  communications  software  that 
combines  terminal  emulations,  error-control  protocols,  and 
a  text  editor  to  meet  the  needs  of  virtually  any  user  Special 
modem  control  supports  all  popular  PC  modems.  In  a  LAN 
environment.  Smancom  Exec  supports  modem  sharing  on 
many  popular  asynchronous  communications  servers.  To 
maximize  communications  flexibility,  the  program  provides 
options  for  installation  in  one  or  more  languages  (Foiglish. 
Spanish,  Italian.  French,  or  German!  and  multi-language 
user  documentauon  The  combination  of  popular  terminal 
emulations,  error-control  Die  transfer  protocols,  a  full- 
featured  text  editor.  SCOPE  scripting  language,  keyboard 
macros,  mouse  control,  and  many  more  features  make 
Smartcom  Exec  the  ideal  communications  program  for 
business  and  home  use  Puhlisher:  Havre  CM0294 
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*  ACT!  for  Windows 

v  I  for  W  indows  is  the  cnntacl  manager  and  dav  |>l:uiiier  thai 
/Y.  ( tmi/nttn^  called  uV  Ixsi  umuct  management  tool  availahk- 
fliat's  because  »  handles  all  your  day  lo-dav  activities  with  its 
integrated  database,  calendar,  report  generator  and  word  processor 
\iiel  it  takes  full  advantage  of  Windows  lor  aim  intuitive  ease  of  use 
Fulh  cusiomizahk-  contael  scTvens  ketp  all  tile  ek-tails  about  vour 
contacts  at  yeatr  fingerti|is.  Plan  vour  etiy  witttoiit  tyi»ng  View  vour 
calendar  by  the  day,  wevk.  or  month,  then  add  or  modify  vvilti  UN  a 
few  mouseclkks  Vvd  m  reschnluk"  Simply  "drag  and  drop"  the 
activity  to  its  new  uhh-  ska  Even  renirring  acthilks  are  easily 
sebednkd.  pnonuzevl.  and  hnaight  In  your  attention  even  if  you're 
in  another  Windows  pnigrani'  Also  available:.  M77..'./  BSItKn 
$250. 

,  ujjjjjjjjj^  \  ^MB^ 


The  Windows  logo  is  a  registered  trademark  of  the  Microsoft  Corporation. 
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-NORTON 
DESKTOP 

nWWKKWW 


"Every  Windows  user 

should  have  it. " 
—  PC  Computing  12/91 


Special  Limited  Time  Offer  for  Windows  Users! 

It's  incredible,  but  true!  Now  you  can  have  two  of  the  hottest,  "must-have"  Windows  programs  for  only  $119!  Norton  Desktop  2.0  for 
Windows  adds  a  whole  new  dimension  and  ease  of  use  to  Microsoft  Windows  3.1  with  Drag-and-Drop  file  management,  automatic 
backups,  virus  protection,  diagnostics,  and  more!  Lotus  1  -2-3  for  Windows  Release  1 .1  Upgrade  combines  the  best-selling  Windows 
spreadsheet  with  SmartPak,  a  collection  of  all-new,  just-for-Windows  enhancements  that  let  you  get  more  done  faster  and  easier  than  ever 
before.  NOW,  FOR  A  LIMITED  TIME,  YOU  CAN  HAVE  BOTH  THESE  GREAT  PROGRAMS  FOR  ONLY  $1 1 9!  But  hurry.  This  offer  is  only  good 
while  our  supplies  last  Muol  packaging  may  ^ry. 

Norton  Desktop  2.0  for  Windows     im  us  1-2-iRrkou  J.J  Upgrade  may  r 

with  Lotus  1-2-3  Release  1.1 
Upgrade 

1  '1  1  *i  Windows 
3.1  Tutorial 

FREE!*  Make  Windows  even  easier  with  this  Personal 
Training  Systems  tutorial.  It's  like  having  an  expert  sit 
beside  you.  If  s  FREE  with  ANY  ORDER  from 
MicroWarehouse.  Ask  for  item  #AA0004  when  you  place 
your  order.  *$2.00  shipping  charge  applies. 


BN1023  (3.5  ") 
BN1025  (5.25") 
Suggested  Retail: 


7JVU 


NOW  ONLY 

19 


$1 


*  Aldus 
.  IntelliDraw 

jAl*;  I  Aldus  InldliDra*  defines  an 

I  oidting  new  category  of 
I  drawing  program,  with 
I  intelligent  features  lhal  give 
you  an  easy  new  way  to 
visually  experiment,  refine, 
and  draw  your  ideas. 
Innov.um  smart  look  link 
graphics  In  your  drawing  so 
they  respond  to  changes  automatically.  Create  visual  "what-if" 
scenarios  with  features  like  Intelligent  dip  an  &  templates, 
automatic  symmetrical  objects,  and  dimension  lines.  Auto- 
alignment,  shape  blending,  powerful  text  handling  capabilities, 
unlimited  layers,  color  gradients, 
standard  draw  tools  and  more. 
Publisher.  Aldus 
GRSJ83 


386MAX  6 

Winner  of  m\PCSk&Bine 
"Editors'  Choke ".  the  Byte 
"Award  of  Merit".  InfoVtuit 


IgfcVMA  Top  Scoring 
Memory  Manager 
3«iMAX  6  is  perfect  fur 
hotti  the  experienced  md  ^ 
tr*  novice  user.  A  new  graphical 
interface  seemlessly  integrates  mt-motv 
rranatjmieni  with  imanMemory.  a  disk  ^ 
cache  and  a  powerful  system  analy/cr.  After  rdtincv 
recovering  maximum  high  DOS  nmw  38hMAX 
iuiMmanuilK  optimizes  and  configures  your  system  for  the 
most  mnventional  memory. 
Oualilas  Abi  available 
111  lit'  M  \  \  i»  IT1673  $7 
*K6Hl\6  ITOhM 


CTree  Gold  2.5 

CTree  (old  2.5  allows  vou  to  manage  files,  durctortes,  and  hard  disks 
I  ndelete utility,  aiid an oihsKed xppkatkm meni vvlth autooufkl  ImcgnHd 
supports  IS  and  ARC  to  save  disk  space  Complete  file  viewers  for  most  popular  apportions  (fcplav 
files  in  ihetrnanve  format.  Publisher  XTrre  Company  IT1874.  $99. 

CTree  For  Windows 


CTree  for  Windows  is  the  essentia!  companion  to  Microsoft  Wind 
Instantly  copy  ,  delete,  move,  rename  and  view  files  and  directories  with  a 
single  kevstrokr  or  mouse  dick.  Open  and  arrange  mulupk'  windows  lo 
MMM  view  and  manage  fik^  -lndulinggrar^flte-wimou 
having  to  run  the  jiipHraann  that  created  them  Over  50  popular  programs 
are  supported  Fue  compassion  is  easier  loo,  supputtitg  the  indusirv  ■ 
standard  ZIP  format  for  fast  compatible  file  compression  CTreelink  is  now 
included  in  CTree  (or  Windows  at 
no  extra  charge 

CTree  IT2784 


*42 


I'm  Kerry,  call  me  at 


1-800-367-7080 

(1-800-DOS-7080) 

Inquiries:  908  370-0518  Fax#:  908-905-5245 
Order  Toil-Free  24  Hours  a  Day,  7  Days  a  Week 


Free  Micro  Warehouse  Catalog  Subscription 
/I   1(90  Oak  Strut  CO.  Box  3014.  lakewood.  NJ.  08701-3014 

I  F,n 


2PM111 


II  out  and  mail  this  coupon  to  receive  a  free,  one-year  subscription  to  the  MicroWarehouse  catalog. 
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\ 


Name 


Address 


Apt. 
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City  State 

(Expect  to  receive  your  next  issue  within  4-6  weeks) 
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Zip 


1\L1LT0 


IPUSERVI 


Ym|  can  flow  ijmMi  MicroW  \ki:il(il  SK  w  place  oracrs  vpih  ity  in 


It  all 


Item  numbers  ending  m  3  and  5  denote  products  available 
in  3  1/2"  and  5  1/4  formats  respectively  Item  numbers 
ending  m  4  denole  that  both  lormals  are  included  Please 
refer  to  item  rumrjors  when  ordering 

*  Windows-compatible  products 
♦  Call  for  available  upgrades 

COMPUTERS  It  MEMORY 

Cardinal 

CP0330     PC10  386SX/25  799 


X)""?86SX20MI 
CPO250     Color  Notebook  60MB  2699 


 Call. 

18. 


SIPPS.  SIMMS  DRAMS 

SIMM  2S6K  10Ons  

SIMM,  1MB  100ns  

SIMM,  1MB  70ns  

SIMM,  1MB  80ns 
MicroWarehouse 

BN0960     386VSX  33  MHz  

BNO970  486/SX25MHZ  


MY0010 
MY0013 
MYOOOS 
MY0004 


JOT 

1399 


EXPANSION  &  UPGRADES 
ATI.  Technologies 

EX2020     ATI  B514  Ultra  MB   399. 

EX2010     VGA  Stereo  FX  269 

Avlew 

EX1940     Desktop  TV  VG1  249 

Boca  Research 

EX1B40     BRAT90  with  0K    115 

Brown  •  Wagh 

EX1510     MIDI  Connector  lor  SoundBlaster   59. 

EN0910     SoundBlaster  99. 

EX1800     Sound  Blaster  Pro  189. 

Digital  Vision 

EX1195     ComputerEves  Prof  Series   299. 

EX1610     CompukyEyes  Cokx/RT  469 

MediaVision 

C0O320     Multi  Media  PC  Upgrade  Kit  799 

IN2550      ProAjdio  Spectrum  16    205. 

Persona  Technologies 

EX2060     PC  Spaa&is  179. 

EX2310     PC  Micro  Speakers  65. 

SUc  Electronics 

EX1484     Slacker  2  0    99. 


EX1940     DesktopTV  249. 

MEDIA  &  ACCESSORIES 
Disks  (boxes  ol  10) 

BASF.  Sony.  Maxell  and  bulk  Fuji  Call 

Kensington 

AC0140     Masterpiece  Plus  95. 

Tines 

AC2340     Premier  Leather  Case  1 69. 

AC0670    Universal  Notebook  Case  66. 

DRIVES/CD  ROM 

Iomega 

DR19/0     Bernoulli  90MB  Transportable  669 

DR2240     Bernoulli  PC  Powered  499. 

DR2400     Iomega  Tape  250  Insider  265. 

MicroSolutlons 

DR1240     backpack  14  210 

DR1/90  backpack  2  8  249 
Plus  Development 

0R1250     HardCard  II  XL  105  MB    399 

Teac 

DRO910     Teac  3.51 44  FD  75 

PRINTERS  ft  CARTRIDGES 


PR1314      .ATM  Plus  Pack   125. 


PR1710  Auto  Sheet  Feeder  lor  BJ-lOe  72. 

PR1500/10  Bubble  Jet  BJ-10SX  299 

PR2240  Bubble  Jet  BJ  - 300  459 

Citizen 

PR2320  GSX-140  Plus  Color  Printer  339 
Pacific  Data  Products 

PR1120  25  Cartridges  in  One!  269 

PRO910  Pacific  4  Memory  w/2MB  125 

PR0490  PacilicPagew/124Plus2MB  375. 


PR2200     KX-P1 124.  Printer  299. 

PR2190     KX-P2624  Silent  419. 

MODEMS  ft  FAX  BOARDS 

Cardinal 

MM0520    Internal  2400  Bd  Modem  49. 


MM0870  Inl  2400  Bd  Modem  w/6900  Sendflec  Fax  95 

MM2070  Inl  9600  Bd  Modem  w/V  42  BIS  MNP  245 
Hayes 

MM2210  0PTIMA96*  FAX96  379 

MM0930  OPTIMA  96  V  32  369 

MM2190  OPTIMA  144  .  FAX144    479. 

MM0810  Pocket  Edition  2400  119 

CM0294  SrnartcomExec21  75 

MM0210  Ultra  SmartModem  9600  V  32  629. 

MM0860  Ultra  144  V  32  BIS.  Ext  699. 


MM2100  Practical  Mod  14400FXSAV32BSEj1  S&R419 
Shiva  Corp 

MM2010    rwjtModenvf  -  Thin    1459. 

The  Complete  PC 

FX0O60     The  Complete  Communicator  299. 

FX0O40     The  Complete  Fax/9624    245. 

Zoom  Telephonies 

MM2120    AFX  Ext  9600/4800  S/R  Fax  85. 

MM0910    Fax/Modem  FX  9624  S/R  Ext  105. 

MM1000    9624  S/R  Int  ml  WINFAX  Bundle  119. 

MM2140    VFXV32  BIS  Ext  14400  S/R  Fax  309. 

NETWORKING 

3Com 

NT0O6O     Etherlinkll-SingleUser   199. 

Artisoft 

NIO110     Lantastic  2  MBPS  Adapter  Card  149. 


Appo 

IN213 


INPUT  DEVICES 


130     MousePen  Protessional   65. 

IN2260     Thumbellna  69. 

Caere 

IN23 1 4      *  The  Typist  Plus  Graphics  (AT)  389. 

IN^ra*  Scanman256  269. 


IN2150      Ballpoint  Mouse   119. 

IN0890/80  Mouse  (bus/ser)  85, 

IN027S784  .  Mouse  w/Windows  (bus/ser)  145. 

MIcroToucti  Systems 

IN0810     TheUnMouse  165, 

The  Complete  PC 

IN2110  Com  Page  Scan  ml  WordScan  OCR  Soft  569 
Z-NIX 

IN2684      .  SuperMouse  II  (ser)  w/Win  3,1   99. 

MONITORS 


MT0280  PanaSync  C1381 14"  VGA  Color  369 
MT0320     Samtron  Super  VGA  Color  329. 

ENTERTAINMENT  ft  EDUCATION 
Abracadala 

EN2694  Design  four  Own  Home,  Architecture  33 
Brodertund 

EN0734  SimCity  29 
ED0184  Where  in  the  USA  is  Carmen  SanOiego  32. 
Microsoft 

EN1 4/3/5   .  Entertainment  Pack  29. 

EN0043/5   •  Flight  Simulator  40    38. 

Personal  Training  Systems 

ED3310     *  WordPerfect  5  1  Beginning   49 

ED3563      »  EXCEL  4  0  Beginning  Spreadsheets  49 


Software  Bisque 

ED3753/S  .The 


.Sky 


Software  Marketing 

ED3734     Autcworks  49 

ED3454      CHEMISTRY  WORKS   42 

ED3034     Bodyworks  49. 

DESKTOP  PUBLISHING  ft  GRAPHICS 
Adobe 

Adobe  Fonts  (various)  Call. 

PR1594     .  Adobe  Type  Manager  59. 

GR2094     .TypeAIIgn  65. 

GR5143/5    .  tSSmi  4  0  for  Windows  429. 

*  Aldus  FreeHand  389. 

.  Aldus  PhotoStyler  529. 

»  Aldus  Gallery  Effects  139. 

.  Aldus  InlelliDraw  199. 

JR2053/5    .«  PageMaker  4  0  489. 

GR5013/5   .  Persuasion  2  1  330. 

GR5543     wFontographer  for  Windows  265. 

Application  Techniques 

GR2134     »hctureEze2.0  95. 

Am  Software 

GR3074     .  FonlMonger  tot  Windows  89. 

Berkeley  Systems 

GR1994      .  Alter  Dark  2  0  tor  Windows  29. 


GR2894  NewPrintshop  39 

Calera 

GR2064  •WordScan  189 

GR2114  .  WordScan  Plus   429. 

GFtV§?3     CA-Cricket  Graph  1.3  85. 

Corel  Systems 

GR5443/5  *  ♦CorelDRAW'  3  0  379 
Fractal  Design  Con. 

GR5344     *  Painter  279 

MicroLoglc  Software 

GR5759     TrueType  for  DOS  56. 

Micrograli 

GR2783/5   *  ♦Micfogratx  Designer  3.1  379 

GR2833/5  •WtvJcwsOraw1  99 

GR5283/5  .  Picture  Pubtistier  with  Cokx  Scanner  569 

BS2304      *  ♦  Powerpoirrt  for  Windows  31 5. 

GR3144  .  Microsoft  Publisher  for  Windows  ...  129. 
New  Vision  Technology 

GR3174  .  Presentation  Task  Force  CGM  4  0  ...  134. 
Ocron 

GR2194     •  ♦Perceive  Personal  2  0  lor  DOS  &  Win  185 

GR2184     **r,ercerve2.0  119 

Software  Publishing 

GR2303/5  ♦  Harvard  Graphics  3.0  415. 

GR5063^5  *  Harvard  Graphics  for  Windows  369. 

GR5464     .  imagePals  169 
CAD  PRODUCTS 
Small  Business  Co. 

Deskjn  CAD 3040  249. 

Design  CAD  2D  5.0  175. 

117375  Autosk«ch30  145. 

1/4     Generic  CADD  60    285. 

BUSINESS 

BS6344 "    Everybody's  Planner  49. 

AddSlor 

UT2194     SuperSlo-20  69 

Alpha  Software 

BS2164     ♦Alpha  FOUR  Version  20    339. 

AApex  Software 

UT2953     *  Cursorilic  Professional  39. 

Application  Techniques 

UT2444     CaptureEze  45. 

Approach  Software 

BS61 94  .  Approach  lor  Windows  249 
Artworx 

BS50O4     Gratlek20  115. 

Borland  International 

BS0774     ♦dBASE  TV  1  5  548. 

BS0214     ♦Paradox  3.5  519. 

BS3044     ♦QiatlroPro40  319. 

Calera 

UT2304      .FAXGrabber    105. 

Central  Point  Software 

UT2874     Central  Point  Anti-Virus  13  85. 

UT2133/5   »  PC  Tools  7.1  119. 

Chronologic  Corp. 

Instant  Recall  2  0    85. 

.dBFast**  349 

FN0523  .ACCPAC  Simply  Accounting  lor  Win  129 
Contact  Software 

BS6954     «  ACT  tN  Windows  249 

Oariana  Tech. 

UT2844  .  WinSleuth  Gold  3  0  105 
Oitaslorm  Tech 

CM0634  PR0C0MM  PLUS  lor  Windows  85 
Oelrina  Technology 

BS2604     *PerF0RMPRO30  185 

FX0154     .WinFaxPro20   75 

BS0853/5  PerFORM  Pro  Designer  4  Filler  2.1  90. 

Fifth  Generation 

UT0724     Direct  Access  51  65. 

UT2I84     Fastback  Plus  3.0  125. 

Helix 

BS3154      NETR00M  2  0   59. 

IBM 

UP0233/5  ♦OS/2  20  Upgrade  DOS  95 
Insel  Systems 

UT1614     HUaak2.1  119. 

Intuit 

FN0164     Quicken  5.0  43 

FN0S64     .  Quicken  tor  Windows  49. 


Q+E  Database  Editor 

This  powerful  database  front  end  tool  smiphfies  your  access  lo 
information  Q*E  s  intuiuve  point-and-click  interface  makes  working  with  data 
as  cast  as  editing  text  Q+ E  allows  vim  to  odd.  modih .  update,  and  delete 
database  records,  browse  and  son  tables,  perform  calculations,  create  reports, 
and  transfer  data  formats.  Q+F.  also  creates  database  hot  links"  with  Excel. 
Lotus  I -2-I.  ford.  Ami  Pro.  WordPerfect.  Notes,  Harvard  Graphics, 
PageMaker,  PowerPoint,  or  am  other  business  application  for  Vt  mdouv  Q*E 
supports  all  of  these  database  formats  through  tin-  same  consislent  interface 
dBASF,  Paradox.  Btrw  DB2.  Ingres,  Oracle.  SQL  Server.  Sybase,  Netware  SQL. 
XI)B.  SQL  Base.  Excel  XLS  files  and  ASCII  text  files  Requires  windows  3  0  or 
later  Also  mailable:  Q*£  Ubrmn  toll  I  Hi  BS62U  $299. 
Publisher 
Pioneer  Software 

MOM 


$ 
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Lotus 

BS7014  .♦Ami  Pro  3.0  249 

BS5203/5  ♦Lotus  1-2-331  Plus  419 

BS6793/5  ♦Lotus  1-2-3  Rel  24  349. 

BSS253/5  •♦Lotus  1-2-3  for  Windows  339 

BS571 3/5  *  ♦  Lotus  Freelnace  Graphics  for  Windows  339 

BS6363/5  *  Smart  Pics  for  Windows  99. 


CM0574     .♦CarbonCopy  lor  Windows  132 

CM0084     Carbon  Copy  Plus  60  122 


UP0153/5 
BS3253/5 
BS07O4 
BS4065 

8S7253  5 

BS2704 
WP0043/5 

gran 

:?4 

1173/5 


DOS  50  Upgrade    65. 

•  ♦  Excel  tor  Windows  4  0    309. 

Foxbase  ♦  Dev  System  2 10  219. 

♦FoxPro  20    475. 

*0Jice  3.0  for  Windows  515. 

.♦Proiect  tor  Windows  3  0  445 
.  Software  rjeveloprnerif  Kit  lor  Windows  229 

Word  5  5    209. 

.♦Word  tor  Windows  2.0    299. 

.  ♦Microsoft  Works  lor  Windows  129. 

Works  20  95 

Corporation 

UT2654     PC-Kwik  Power  Pak  /Power  Disk  Bundle  82, 

UT0643/5  Super  PC-Kwik  4.1  45. 

Norton- Lambert 

CM0503/5  .CIrjSfrUprjualPartlAVindows&D0S119 
Okna  Corporation 

BS3124     .The  DeskTop  Set  3.0  79 

PACIFIC  MICRO 

UT2903     Mac-ln-DOS  75. 

Palo  Alto 

~ ~  >784     Business  Plan  Toolkit  4.0  95. 

Inc. 

PC  Globe  5.0  


3 


.J1844     PC  USA  2.0. , 
Peachtree  Software 

FN0654     Peachtree  Basic  Accounting  6.0  75. 

Polaris 

BS2894  *Packflat41  259 
Power  Up  Softwera 

BS1654     Calendar  Creator  Plus  4  0   43 

Qualltas 

UT0684     386MAX6  61. 

Quarterdeck  Office  System 

BS1043/5   DESQview  386  2  4   129. 

EX1 103/5    QEMM  3866.0    61. 

Rupp  Corp. 

UT2S44     *FastLynx2.0  99. 

Spinnaker  Software 

,1923/5  BetterWorkmg  Eight-In-One  32. 

.  PFS  Window  Works  95. 


Symantec 

UT2273/5 

UT2313/5 
UT27SV5 

■.  m  i 1  i 

SS4013  5 


Norton  Antivirus  2.0  85. 

•  ♦Norton  Desktop  lor  Windows  99. 

♦Norton  Util  Advanced  6.01  115. 

*  Norton  Backup  2,0  lor  DOS  99. 

PC  Anywhare  4  5  Host  and  Remote  119 

♦0&A4  0   255. 

.On  Target  10   255. 


FN0413     *  M  Y  0  B  tor  Windows  135. 

Timeslipi 

BS5953/5   «  TimeSheet  Professional  lor  Windows  1 29 

BS6814     Tmeslips5  195 

Tool  Technology  Publishing 

LJT2253     wWinTools  125 


UT0734     ChecMt  PLUS  85 


LTT2074     LapLink  Pro  4  0  109 

CM0543/5  CO/Session  99 
vYorareneci  uorp 

WP0363/5  ♦WordPerfect  5  1   269. 

WP165375  .♦WordPerfect  5.1  tor  Windows  295, 

XTree  Company 

UT1874     XTree  Gold  2.5  99. 

LANGUAGES 
Borland  International 

LN0563     Borland  C«  3.1  329. 

LN1664     .Obiect  Vision  20  for  Windows  105. 

LN0464     Turbo  C«  2nd  Edition  30    74. 

LN0463/5   .  Turbo  C++  lor  Windows  105. 


HUM 

LN0085     QuickBasic4.S,  65. 

LN1674     Visual  Basic   129. 


1690  Oak  Street.  P  0  Box  3014.  Lakewood.  NJ  08701 
01992  Micro  Warehouse  Inc 


Visa  and  Mastercard  acapM 

Vour  credit  card  will  not  oe  crtarged  until  your  order  is  snipped 

Purchase  orders  subiect  to  credit  approval 

All  deducts  covered  by  1 20  day  Bd  wananly  •  TkR^w  krrmii  itpRcwl 

nnmedaMy.  Hadwn  replaced  or  repaired  at  our  discretion 

Connecticut.  New  Jersey  and  Ohio  reskferc  arJd  approc<ia1e  sales  tax 

Orders  tor  in-stock  items  placed  by  700  p  m  (E)  weekdays,  (baning  system  failure. 

etc)  ship  overnight  oy  Akbome  Express  (Some  areas  require  an  extra  day) 

Shipping  charge  V  per  order  up  lo  7  lbs  Jl  per  16  above/lbs 

UPS  ground  service  also  available  upon  request  -  U  per  order 

UPS  orders  placed  by  300pm  (E)  weekdays,  ship  same  day 

Actual  lieigtit  charges  apply  lor  computers,  lard  disks. 

Bernoulli's,  tape  back  ups.  monitors  and  UPS  punters 

Alaska.  Hawaii,  outside  continental  US. 

AlWPOcalllorinlormation 

Item  availability  and  price  subiect  lo  change  without  notice 

Software  is  not  copy  protected  eicept  .here  marked  by  asterisk 

We  reserve  the  right  lo  limit  quantities 

Please  indicate  disk  size 

nouum:  www  ■■awee.  wt  pee  mwx  »  qui  mm*  wew 


Sprout 


Sprout!  is  a  complete 
computer  ^aiming  tool  for 
vegciuik gardeners  IK 
iink|w  planting  tiiol  snaps 
lo  correct  n>w  and  plant 
spacing  and  automatically 
Gib  in  plant  symbols. 
piiKfaKing  a  graphic, 
scalable  garden  plan  In 
addition.  Sprout!  contains 
a  tull\  editable  database  of  vegetables  for "  dinette 
regions  containing:  planting  and  harvesting  tunes,  yield, 
soil  HI,  growing  lips,  and  other  information  Create 
your  own  vegetable  symbols  and  customize  gartkn 
designs.  Sprout!  prints  out  garden  layouts,  calendars, 
shopping  Ins,  and  reports 
Publisher  Abracadala 

mmm 


$39 


Design  Your  Own  Home:  Architecture 

Interiors,  Landscape  Wtdi  Aa  hitectua1.  \i>u  can  draw 

pnitasjoral-qualiR  floor  plans,  side  \kn  building  plans  and  stnictural  dttiils  in  record  time, 
trimming  home  impnivcmenl  costs  .Archtecunv  automatically  cakulatcs  all  distances,  areas, 
and  angles.  Interiors  is  a  beautifully  simple  approach  lo  a  more  beautiful  home  Arrange  and 
rearrange  tiimishings  in  seconds  K.xpkirc  subtle  color  schemes  and  variations.  Switch  from 
tup  news  to  sde  views  Lindscape  is  easy  to  use  and  can  help  prevent  costly  mistakes. 

Position  Biiwits.  slirubs.  mis.  walks,  steps,  fences,  etc.  for  that  look  you 
want  IXi/ens  of  sampk  plans  are 

incltkkil  with  each  version 
Modify  them  or  create  your 
OML  Publisher: 
Abracadala 

/»/<TforsEN2704$33. 
Landscape  EN2714  $33. 
IrrM/er/ure 


F.N269t 


$33 


Design  your  Own  Railroad 

Design  precision,  lo-scale  (HO, 
V  0,  Z.  S,  G,  I  or 
custom  scale) 
layouts  using 
unique  lr.uk 
laying  tools  A 
complete  set  of 
drawing  tools  allows 
.mi  lo  add  rolling 
-lock,  scenery,  and 
Mructures  to  your  layout, 
then  run  a  fully -operating 
Miuulation.  It's  belter  than 
a  m<«lcl  railroad  in  your 
luMinenl  Publisher 
Abracadala  F.N2684 

'35 


AUTOMAP 

Al  TOMAP  helps  yuu  find  the  best 
route  for  your  trip  with  hundreds  of 
up-to-date  color  maps,  detailed 
timing  instructions  and  listings  of 
alternate  routes  It  even  prints  a  map 
for  vou  Also  available:  Al  TOMAP 
1 1  KIWI  IINdstii  sKS  Publisher: 
\l  TOMAP,  lac.  BS5224  ISO. 


Bodyworks 


Now  you  can  explore  the  human 
body  's  systems,  structures,  and 
functions  in  fascinating 
interactive  detail  Includes 
a  special  hcaldi  secuon 
with  information  on  first 
aid.  general  fitness,  sports 
injuries,  and  common  illness  Publisher: 
Software  Marketing  F.D303i  Si'). 


Orbits 


WinFax  PRO  3.0 

Winlax  PRO  i  ti  nuke-  u  ra-y  lo  send,  recent',  and  manage  faxes  from 
wilhin  w  indows  Since  WinFax  PRO  installs  just  like  a  »  indows  printer, 
you  can  send  faxes  just  as  easily  as  you  prim  documents.,  direcdy  from 
Windows  applications  Sophisticated  document  management  toois  let  you 
categon/e  faxes  using  detailed  descriptions,  keywords,  and  archiving 
capabilities  Mark  up  (axe-,  with  powerful  annotation  tools.  Statc-of-thc- 
art  (N'.R  technology  converts  incoming  faxes  into  editable  files  for  your 
word  processor  or  spreadsheet  WinFax  includes  Giver  Your  Fax.  sil 
useful  and  attractive  fax  cover  sheets  Or  use  the  new  Giver  |«ge 
Designer  and  create  your  own  Maintain  Multiple  phone  books  and 
create  groups  for  easy  broadcast  faxing. 
Publisher:  Dclrina Technology  RD154 


s75 


Orbits  Ills  you  explore  die  worlds 
of  wonder  in  outer  space  This 
interactive  space  simulator  and 
solar  system  adas  features 
animauon  and  i-D  graphics 
Requires  > 1 2k  RAM.  KtlA  ortGA 
.  .  graphics,  and  supports  a 
mouse  Publisher:  Software 
Marketing  BOSOM 


ScreenExtender  for  WordPerfect 

ScreenFxtendcr  2.0.  voied  #1  WordPerfect  Add  On  by  XiimlPrrjccI  Magazine 
readers,  solves  the  most  frustrating  problem  in  W  ordPerfect:  the  need  to  scroll 
the  screen  left  and  right  while  typing  and  editing  Select  up  lo  I  m  characters 
per  line  and  up  lo  Ml  rows  of  text  lo  edit  a  page  at  a  time.  In  addition. 
ScreenFxtendcr  eliminates  the  guesswork  of  what  to  expect  at  print  lime  by 
showing  iMild, underline,  italics.  ^m~rn™*.  •»».        large.  VITA 

large,  extra  large  and  odiers  as  you  edit  Six  display  fonts  arc 

provided  .Supports  SAGA  (SIK)xWKI),  VGA.  BA.  Ct'.V.  Hercules  and  (ias 
Plasma  llHllxumi  graphics  Network  versions  available. 
\elunrk  t  hick  WP3744  (179.  Selunrk  ill-pack  WP.fSt 
Publisher:  Stairwav  Software 


•  ScreenExt^. 


Single  user  wPlXK.v/S 


*59 


Presentation  Task  Force 
CGM  dip  art  4.0 

Now  you  can  own  the  clip  art  111  Magazine  recently  called  "The  best  OGM 
clip  art  package  for  overall  quality  and  usability  ."  Presentation  Task  Force  i.O 
is  (he  only  clip  art  product  to  feature  over  3,500  high  quality,  color 
illustrations  in  one  value  packed,  comprehensive  volume!  I  se  PI  F  clip  art  to 
enhance  presentations,  newsletters,  and  spreadsheet,  created  with  over  00 
leading  DON  and  W  indows  applications,  including  CorelDraw'.  Designer. 
Han  aril  Graphics.  Microsoft  Publisher.  PageMaker.  Persuasion.  PowerPoint, 
Quattro  Pro.  \eniura  Publisher,  word  for  Windows.  WordPerfect,  and  many 
more'  PTF 10  contains  people,  animals,  business  symbols,  medical 
illustrations,  holidays,  sports,  military,  and  environment-related  images. 
Publisher:  New  xision  Technologies.  Inc.  GR3I"  | 

$134 


Leading  Edge  VGA  Color 
System  D3/SX  Plus  386-20 

Die  leading  Kdgc  Super 
\(,Wmiiii  uses  a  2(1  Mil/ 
StlsKlvSX  chip,  and  has  2 
MB  of  RAM.  plus  both  AS' 
and  s  2V  floopv  drives  and 
a  I  si  I  MB  hard  disk  It 
cooks  compkte  with  a 
s'tiitin  VGACOtuf  monitor, 
a  full  IDI-key  keyboard. 
■tlM  Includes 
MS-DOS  i  ll.  BASIC. 

Microsoft  Works  for  Windows  and  Windows  AO.  \  miscall  and  the 
PRODItiy  Service  start  up  kii  Manufacturer's  1 2-monlh  On-Site 
warranty  Manufacturer, 
leading  Paige 
HNtWtli) 


*1099 


CIRCLE  225  ON  READER  SERVICE  CARD 


NETWORKING 

Enterprise  Hubs 


►summary    of  f 

E  A  T  U  R 

E  S 

In  alphabetical  order  by  company 

■  =  YES     D  =  N0 

Cabletron 
Systems  Inc. 
Multi  Media 

Access 
Center-M8FNB 

Chipcom  Corp. 
ONIine  System 
Concentrator 

Lannet  Data 
Communications 
Inc. 

MultiNet  LET-  36 

Optical  Data 
Systems  Inc. 
0DS295 

SynOptics 
Communications 
Inc. 

LattisNet  System 
3000 

Ungermann- 

Basslnc. 
Access/One 

FDDI  Concentrator  Modules  (continued) 

Supports  STP  media 

□ 

□ 

□ 

N/A 

■ 

□ 

Shielded  connection 

N/A 

N/A 

N/A 

N/A 

■ 

N/A 

Supports  coax  media 

□ 

□ 

□ 

N/A 

■ 

□ 

Supports  single-mode  fiber 

□ 

■ 

■ 

N/A 

□ 

■ 

Supports  multimode  fiber 

■ 

■ 

■ 

N/A 

■ 

■ 

Dual  homing  offered 

■ 

■ 

■ 

N/A 

■ 

■ 

Number  of  MAC  controllers  per  card 

1 

None 

4 

N/A 

3 

1 

Number  of  MAC  controllers  per  hub 

7 

None 

64 

N/A 

3 

4 

Support  for  PMF/SMT  optional  values 

■ 

■ 

■ 

N/A 

■ 

■ 

Optical  bypass  switch  offered 

■ 

□ 

■ 

N/A 

■ 

■ 

Terminal  Server  Module 

Manufacturer 

Xyplex 

Datability 

Xyplex 

ODS.  Xyplex 

Xyplex 

Ungermann-Bass 

Number  of  ports 

16 

16 

16 

16 

16 

8 

Supports  LAT  protocol 

■ 

■ 

■ 

■ 

■ 

■ 

Supports  TCP/IP  protocol 

■ 

■ 

■ 

■ 

■ 

■ 

Port-level  LEDs 

■ 

□ 

□ 

■ 

■ 

LJ 

Board-level  LtDs 

■ 

■ 

■ 

■ 

■ 

■ 

Protocol  Analyzer 

Manufacturer 

Cabletron,  Novell 

N/A 

N/A 

Novell,  ODS 

Netmetrix, 
SynOptics 

ProTools 

RMON  MIB  support: 

Ethernet 

■ 

□ 

N/A 

■ 

■ 

■ 

FDDI 

□ 

□ 

N/A 

■ 

□ 

□ 

Token-Ring 

(through  proprietary  extensions) 

□ 

□ 

N/A 

■ 

□ 

□ 

Number  of  RMON  MIB  portions  supported 

7 

None 

N/A 

6 

9 

9 

Fault  Tolerance 

Redundant  power  supplies 

■ 

■ 

■ 

■ 

■ 

■ 

Redundant  hubs 

■ 

■ 

n 

■ 

■ 

■ 

Redundant  connections  to  the  desktop 

■ 

■ 

■ 

■ 

□ 

□ 

Redundant  management  modules 

□ 

■ 

■ 

■ 

■ 

□ 

Network  Management 

Works  with  HP  OpenView 

■ 

□ 

■ 

■ 

□ 

Works  with  SunNet  Manager 

■ 

■ 

□ 

■ 

■ 

□ 

Operates  under  DOS 

■ 

□ 

□ 

■ 

■ 

□ 

Operates  under  OS/2 

□ 

□ 

□ 

□ 

■ 

■ 

Operates  under  Unix 

■ 

■ 

■ 

■ 

■ 

□ 

N/A — Not  applicable  the  product  does  not  have  this  feature 

CONTINUES 
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WILL  YOU  BE  RUNNING 
ON  NT?  OR  EMPTY? 


Ken 


Windows  NT"M  is  just  down  the  road 
and  Sitka's  10NET  5.0C"  is  the  best 
way  to  get  there.  Unfortunately 
some  people  may  not  make  it.  All 
because  of  network  operating  sys- 
tems that  use  the  wrong  protocols. 

Sitka's  10NET  5.0  is  based  on 
networking  standards  established 
by  Microsoft.®  So  10NET  is  not  only  compatible  with 
Windows  3.1™  and  LAN  Manager*  it  will  work  just  as 
smoothly  with  Windows  NT,  Windows  for  Workgroups1' 
and  other  up-coming  releases.  No  other  leading  peer- 
to-peer  networks  can  say  the  same.  Not  LANtastic* 
Not  NetWare  Lite® 

10NET  uses  very  little  memory  and  delivers  iron- 
clad security  and  faster  printing.  It's  easy  to  install 


T 


I0NET  LANlostic 


NetWore 
Lite 


Mkrosoh  Networking 
Protocok 

• 

NetBIOS/NetBEUI 

• 

• 

• 

NDK  AdopMis 

• 

Ffee  Windows  Support 

• 

• 

LAN  Monooer 
Inter  opefoMly 

• 

NetWare  Compotobflity 

• 

• 

• 

Compatibility  and  support  comparison 
of  leading  peer  to  peer  products. 


and  comes  with  free  tech- 
nical support  from  Sitka. 
Since  1  ON ET  works  with 
most  adapter  cards,  your 
hardware  options  are  un- 
limited, and  you  can  add  as 
many  users  as  you  want  with 
just  a  simple  phone  call. 

Compare  the  features,  check  the  prices 
and  you'll  see  why  Sitka  is  leading  the  way 
in  peer-to-peer  networks.  For  the  name  of 
the  dealer  nearest  you,  call  1-800-795-0018. 

0 1H92  Sitka  Corporation.  Sitka  is  a  registered  trademark  of  Sitka  Corporation,  a  Sun 
Microsystems.  Inc.  owned  business.  Sun  Microsystems  and  the  Sun  logo  are  registered 
trademarks  of  Sun  Microsystems,  Inc.  10NET  is  a  registered  trademark  of  Tiara  Computer 
Systems.  Inc.  LANtastic  is  a  registered  trademark  of  Artisoft,  Inc.  NetWare  Lite  is  a 
registered  trademark  of  Novell.  Inc.  All  other  brand  and  product  names  are  trademarks 
or  registered  trademarks  of  their  respective  holders. 
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THE  PEER-TO-PEER  NETWORK  WITH  NO  PEER. 
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►summary    of  f 

In  alphabetical  order  by  company 

■  =  YES     D  =  N0 

E  A  T  U  R 

Cabletron 
Systems  Inc. 
Multi  Media 

Access 
Center  MEFNB 

E  S 

Chipcom  Corp. 
ONIine  System 
Concentrator 

Lannet  Data 
Communications 
Inc. 

MultiNet  LET-36 

Optical  Data 
Systems  Inc. 
ODS295 

SynOptics 
Communications 
Inc. 

LattisNet  System 
3000 

Ungermann- 

Bass  Inc. 
Access/One 

Manufacturers  of  Database  Engines  Used 

Gupta  Technologies 

□ 

□ 

□ 

□ 

□ 

□ 

Ingres  Corp. 

□ 

■ 

□ 

□ 

□ 

□ 

Microsoft  Corp. 

□ 

□ 

□ 

□ 

□ 

■ 

Oracle  Corp. 

□ 

□ 

□ 

□ 

□ 

□ 

Sybase 

□ 

□ 

□ 

□ 

■ 

■ 

Other  manufacturers 

Hewlett-Packard 

None 

Raima  Corp. 

Hewlett-Packard, 
Sun  Micro- 
systems 

Raima  Corp. 

None 

Reporting 

By  date  and  time 

■ 

■ 

■ 

By  error 

■ 

■ 

■ 

By  port 

■ 

■ 

■ 

By  protocol  type 

□ 

□ 

■ 

By  MAC  address 

■ 

■ 

■ 

By  network  address 

□ 

■ 

■ 

User  can  design  a  filter 

□ 

■ 

■ 

■ 

User  can  specify  a  range 

■ 

■ 

■ 

Security 

Blocks  traffic  from  unnecessary  ports 

□ 

□ 

□ 

□ 

□ 

Restricts  access  to  a  specific  port 

■ 

■ 

□ 

■ 

□ 

Network  Management  Gateways  Supported 

Accumaster 

■ 

□ 

■ 

(viaSNMP) 

□ 

□ 

■ 

(viaSNMP) 

DECEMCC 

□ 

□ 

■ 

(viaSNMP) 

□ 

■ 

■ 

(viaSNMP) 

NetView 

■ 

■ 

■ 

■ 

■ 

■ 

Alarm  Filtering 

By  date  and  time 

■ 

■ 

■ 

□ 

■ 

By  error 

■ 

■ 

■ 

■ 

■ 

By  MAC  address 

■ 

■ 

□ 

■ 

■ 

By  network  address 

■ 

□ 

□ 

■ 

■ 

By  port 

■ 

■ 

■ 

■ 

□ 

By  protocol  type 

■ 

□ 

□ 

■ 

■ 

User  can  design  filter 

■ 

■ 

■ 

■ 

■ 

User  can  specify  range 

■ 

■ 

■ 

■ 

■ 

Selected  Company  Affiliations 

ACC  Systems 

None 

None 

None 

None 

None 

Manufactures 
routers  and 
bridges 

BBN  Communications 

None 

None 

None 

None 

None 

Reseller  and 
developer 

CONTINUES 


320    PC  MAGAZINE  NOVEMBER  10.  IW2 

Cop 


TAMER  OF  LANS 


COME  VISIT  OUR 
BOOTH,  #6084 
iNTEROP '92  FALL 
^SAN  FRANCISCO ' 


GREAT  PERFORMANCE  FROM  UNRELATED  SPECIES 

^  featuring 


Powerful  platform  connectivity  from  Artisoft™ 

The  reliable  LANtastic"  peer-to-peer  networking  system  lets  your 
computers  communicate,  sharing  programs  and  peripherals,  such  as  printers, 
plotters  and  mass-storage  devices.  The  LANtastic  system  is  world-renowned 
as  an  affordable,  feature-rich  system  that's  a  breeze  to  install  and  use.  It  is 
designed  to  grow  as  you  grow.  The  LANtastic  Starter  Kit  (two  adapters,  cable 
and  connectors),  with  its  300-user  license,  allows  this  easy-to-expand  system 
to  stay  in  step  with  your  changing  needs. 

Large  organizations  find  it  especially  useful  and  cost-effective  for 
individual  workgroups,  which  can  interconnect  their  computers  and  also  link  up 
to  a  corporate  enterprise  network. 

And  now  interconnecting  between  network  operating 
platforms  has  never  been  easier.  The  award-winning, 
DOS-based  LANtastic  networking  system  can  give  you 
I  SERIES  Jh^^t  intuitive,  virtually  invisible  interconnections  to  most  of  the 
I  /^i^gf  other  popular  platforms. 

To  find  out  more,  call  us  at  1-800-T1NY  RAM,  Ext.  600.  Or  contact  the 
Artisoft  Authorized  Five  Star"  dealer  nearest  you. 

C 1992  ARTISOFT,  INC  AJ  rights  reserved  LANtastic  ts  a  registered  trademark,  Arksoft  is  a  trademark  and  Artisoft  Authorized  Five  Star  ts  a  service  mark  of 
Artisoft.  Inc.  Windows  ts  a  trademark  of  Microsoft  Corp  NetWare  ts  a  regotered  trademark  of  Novel.  Ix  Macintosh  a  a  regstered  trademark  of  Apple  Computer,  inc 


LANtastic 

CONNECTIVITY 


WHY  BUY  FROM  ARTISOFT? 


▼  FREE  unlimited  technical  support  to  registered  end  users 
and  dealers 

▼  30-day  money-back  guarantee  on  all  Artisoft  products 

▼  5-year  limited  warranty  on  all  Artisoft  hardware 


LAN  TIMES 


READ! 
CHOI 
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ARTISOFT 

Revolutionizing  Connectivity 

691  East  River  Road,  Tucson,  AZ  85704 
Sales/Customer  Service  1-800-TINY  RAM,  ext.  600 


CIRCLE  254  ON  READER  SERVICE  CARD 


NETWORKING 

Enterprise  Hubs 


►  summary    of  y 

E  A  T  U  R 

E  S 

In  alphabetical  otdei  by  company 

■  =  YES     D  =  N0 

Cabletron 
Systems  Inc. 
Multi  Media 

Access 
Center-M8FNB 

Chipcom  Corp. 
ONIine  System 
Concentrator 

Lannet  Data 
Communications 
Inc. 

MultiNet  LET-36 

Optical  Data 
Systems  Inc. 
0DS295 

SynOptics 
Communications 
Inc. 

LattisNet  System 
3000 

Ungermann- 

Bass  Inc. 
Access/One 

Selected  Company  Affiliations  (continued) 

British  Telecom 

None 

None 

None 

None 

None 

Reseller  and 

Cayman  Systems 

Manufactures 
1  nral-Talk  mnrliilp 
and  network 
management 

None 

None 

None 

None 

n  

None 

l.isrn  Svstpms 

Manufactures 
routers 

Manufactures 
routers 

None 

Manufactures  filp 
servers,  bridges, 
and  routers 

Manufacturer 

iviai  iu  i  ouji  co 

routers 

None 

IHUI IC 

Digital  Equipment  Corp. 

None 

Distributes 
products 

Manufactures 
network 

Manufactures 
routers 

Manufactures 
network 

Licenses  LAT 
protocol  for 
terminal  servers 

management 

managerment 

Farallon  Computing  Corp. 

None 

None 

None 

None 

Manufactures 
Apple-Talk  modules 

None 

newien-racKaro  lo. 

Manufactures 

network 
management 

None 

Manufactures 

network 
management 

Manufactures 

network 
management 

Manufactures 

network 
management 

None 

IBM  Corp. 

Resells 
products 

Joint  marketing 
agreement 

None 

Manufactures 
nptwnrk  adantprs 

Shares  technology 

Shares  technology 

Microsoft  Corp. 

None 

None 

None 

None 

None 

Shares  technology 

Motorola  Corp. 

None 

None 

Manufactures 
chips 

None 

None 

Manufactures 
wireless  LAN 
products 

NCI 

None 

None 

None 

Manufactures 
network  adapters 
and  bridges 

None 

in  one 

NetWorth 

None 

None 

None 

None 

None 

Owned  by 
Ungermann- 
Bass 

Novell 

Manufactures 
protoccol 
analyzers 

Shares  technology 

None 

Manufactures 
protoccol 
analyzers 

Shares  technology 

Shares  technology 

Hetix  Lorp. 

None 

None 

None 

None 

Manufactures 
bridges 

— 
None 

Sun  Microsystems 

Resells  products, 
manufactures 

network 
management 

Manufactures 

network 
management 

Manufactures 

network 
management 

Manufactures 

network 
management 

Manufactures 

network 
management 

None 

3Com  Corp. 

None 

None 

None 

Manufactures 
LocalTalk  bridge 
modules 

None 

None 

Wellfleet  Communications 

Resells  products, 
manufactures 

network 
management 

None 

None 

None 

None 

Manufactures 
routers 

Xyplex 

Manufactures 
terminal  servers 

None 

Manufactures 
terminal  servers 

Manufactures 
routers,  terminal 
servers 

Manufactures 
terminal  servers 

None 

ENDS 
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CORELDRAW  3.0 

THE  FIRST  ALL-IN-ONE 
GRAPHICS  SOFTWARE 

In  the  information-packed  '90s,  good  graphics  are  more  packages.  CorelDRAW  3.0  does  it  all  with  unmatched 

important  than  ever  to  get  your  message  across  quickly  power  and  ease-of-use!  And,  as  an  unprecedented  bonus, 

and  effectively.  And  now  it's  easier  than  ever  to  use  Corel  has  included  a  CD-ROM  with  over  14,000  clipart 

graphics— with  CorelDRAW  3.0!  Everything  you  need  is  in  images  and  over  250  fonts!  You'll  get  fingertip 

one  value-packed  box.  There  is  no  longer  any  need  to  buy  convenience  for  software  that  would  otherwise  occupy 

separate  illustration,  charting,  painting,  and  presentation  over  500  floppy  disks  and  cost  thousands  of  dollars. 


Outstanding  Reviews  1 


"  CorelDRA  W  remains  the  easiest-to-use  graphics  product  on  the  market.. .the  ultimate  graphics  bargain!  " 

PC  Magazine,  August,  1 992 


"CorelDRA  W  -  ALL  THA  T  MOST 
PEOPLE  WILL  EVER  WANT  in  the 
way  of  a  graphics  software..." 

William  D.  Harrel,  Windows  Magazine,  July,  1992 

"Business  users  who  need  a  wide  variety 
of  graphics  functions  should  n  't  pass  up 
this  package.  It  is  an  amazing  bargain. " 
Luisa  Simone,  PC  Magazine,  August,  1992 

"  CorelDRAW  3.0  is  without  doubt  the 
most  powerful,  feature-laden,  and  best 
value  for  money  graphics  systems  for 
Windows,  at  any  price  point.  Full  stop, 
end  of  discussion." 

Jon  Honeyball,  Windows  Magazine  UK,  August,  1992 


"Endowed  with  paint,  chart  and 
presentation  capabilities,  this  upgrade  of 
the  leading  PC  draw  package  is  a 
stunning  example  of  increased  power  at  a 
reduced  price. 

Christina  Wood,  PC  WORLD.  July.  1992 

"It's  hard  to  find  a  more  value-Uiden 
offering.  We  rate  the  value  as  excellent. " 
Mike  Heck,  INFOWORLD.  July  13, 1992 

"Total  relative  value  of  CorelDRA  W 
modules,  clipart  and  fonts 
is  $15,000." 

John  Butler, Seybold  Report  on 
Desktop  Publishing,  July,  1992 


"CorelDRA  W  is  a  phenomenal 
bargain. " 

Michael  Burgard,  PC/Computing,  July,  1 992 


Outstanding  Value! 

Other  companies  need  several  packages  to  do  what  Corel  does  in  one! 


t 


Company 

Drawing/ 
Illustration 

Charting/ 
Presentation 

Photo- 
Editing 

Fonts 

Clipart 

Total 
Cost 

Micrografx 

Designer 

Charisma 

Pu-turr  Publisher 

251 

$1685 

Software 
Publishing 
Corporation 

M  Draw 

Han  aril  Graphics: 

Km 

Available 

1600 

$1190 

Aldus 

Free  fund 

PcTMUMlin 

PhotoStyln 

12 

305 

Corel 

CorelDRAW 

CorelDRAW 

CorelDRAW! 

25* 

u.mio£ 

—  SSSyii^S 


•  t-  si 


No  wonder  CorelDRA  Wis  the  world 's  best  selling  graphics  software  for  Windows .' 


Come  see  us  at: 

COMDEX/FALL  '92 

LVCC,  BOOTH # II 16 
Nov.  16-20th,  1992 


CorelDRAW! 

1  -800-836-DRAW 

CORELDRAW  WORLD  DESIGN  CONTEST 

Enter  now  and  win  valuable  prizes  m  the  monthly  contests  (from  Sept  92  to  April  '93)  I 
Each  monthly  winner  qualities  as  a  finalist  m  the  Annual  Design  Contest  in  May  93  I 


FREE  24  hour  Technical  Support 

CorelDRA  W  is  MULTIPLA  TFORM 
for  corporate  standardization: 
Windows,  OS/2,  UNIX. 
And  soon  available  on  the 
MA  C.  and  in  20  languages  ! 

Call  now  for 
a  free  demo-disk 
and 'brochure ! 
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Cabletron  Systems  Inc. 

Muiti  Media  Access  Genter-M8FNB 

BY  JEFFREY  L.  CARRELL 
Cabletron  Systems  provides  a  high-pow- 
ered combination  of  products.  The  flexi- 
ble design  of  its  MMAC  (Multi  Media 
Access  Center)  wiring  hub  series  and 
Spectrum,  its  high-end  network-manage- 
ment product,  gives  you  access  to  all  ma- 
jor LAN  topologies,  plus  wide-area  net- 
work connectivity,  fault  tolerance,  and 
manageability  of  all  your  networking 
products.  Spectrum  is  expensive  and 
lacks  some  features,  so  Cabletron  also  of- 
fers less  expensive  alternatives. 

We  chose  to  test  the  eight-slot  Multi 
Media  Access  Center-M8FNB  (MMAC- 
M8FNB)  and  installed  EMME,  Cable- 
tron's Ethernet  bridging  management 
module  and  TRMM,  the  company's  To- 
ken-Ring management  module,  inside  it. 
We  also  tested  the  TPMIM-24,  Cable- 
tron's  24-port  lOBaseT  Ethernet  media- 
interface  module;  EFDMIM,  the  com- 
pany's Ethernet-to-FDDI  bridging  mod- 
ule; TPRMIM-36,  its  24-port  lOBaseT  re- 
peater interface  module;  TRMIM-24A. 
its  24-port  active  Token-Ring  media  in- 
terface module;  and  the  CRM-L,  a  router 
module  from  Cisco  Systems.  FDDI  sup- 
port is  currently  limited  to  the  EFDMIM 
bridge. 

Cabletron  gives  you  many  choices. 
But  if  you  have  a  mixed-topology 
MMAC  (Ethernet  and  Token-Ring),  you 
won't  be  able  to  install  both  management 
modules  in  the  same  hub.  You  can  man- 
age Ethernet  and  Token-Ring  segments 
on  the  same  network,  but  because  the 
hub  has  only  one  half-width  slot  for  man- 
agement modules,  you  can't  manage 
them  both  from  the  same  hub.  Cabletron 
plans  to  provide  full-slot  management 
modules  soon. 

The  MMAC  line's  dynamically  self- 
configurable  FNB  (Flexible  Network 
Bus)  design  lets  you  vary  the  number  of 
Ethernet  and  Token-Ring  connections, 
as  long  as  you  don't  exceed  the  total. 
Cabletron's  Integrated  Network  Archi- 
tecture (INA)  concept  ties  together  the 
networks. 

Cabletron  combines  good  results  on 
our  performance  tests  with  a  well- 
rounded  product  selection,  including  a 


NETWORKING 

Enterprise  Hubs 

three-slot  chassis,  terminal  servers, 
standalone  Ethernet  hubs,  various  exter- 
nal transceivers.  PC  and  Macintosh  net- 
work interface  cards,  and  a  LocalTalk-to- 
Ethernet  bridge  built  by  Cayman  Sys- 
tems. And  unlike  most  vendors. 
Cabletron  offers  an  integrated  network- 
monitoring  module  based  on  Novell's 
LANtern  protocol  analyzer  board. 

FLEXIBLE  DESIGN 

The  MMAC  chassis  comes  in  three  sizes: 
three-,  five-,  and  eight-slot.  Although 
some  vendors  offer  you  more  slots, 
Cabletron  compensates  by  providing 
some  double-capacity  modules.  Many  of 
Cabletron's  modules  offer  multiple  fea- 
tures: its  Ethernet  modules  can  perform 
repeater,  management,  and 
bridging  functions  for  two  seg- 
ments. Its  Token-Ring  module 
combines  management  and  To- 
ken-Ring bridging.  Cabletron's 
modules  support  almost  all 
connector  types  for  Ethernet, 
FDDI.  LocalTalk,  and  Token- 
Ring  networks. 

Each  of  Cabletron's  three 
chassis  are  available  with  or 
without  the  FNB  design.  The 
bus  handles  a  bandwidth  of  650 
megabits  per  second.  Cable- 
tron's five-  and  eight-slot  FNB 
chassis  let  you  install  multiple 
power  supplies  for  load  sharing 
and  power  redundancy. 


ucts  use  SNMP.  You  can  manage  Cable- 
tron products  down  to  the  port  level  of 
any  module  and  manage  any  third-party 
products  based  on  SNMP. 

Spectrum,  Cabletron's  flagship  net- 
work-management station,  is  robust  and 
extensive.  Once  designed  to  function  as 
a  "manager  of  managers",  similar  to 
IBM's  NetView,  Spectrum  is  now  more 
in  line  with  element  managers  such  as 
Sun  Microsystems'  SunNet  Manager. 

The  system  displays  data  in  graphical 
and  text-based  formats.  You  start  by 
building  enterprisewide  diagrams,  feed- 
ing Spectrum  information  from  the  pri- 
mary SNMP  devices.  You  can  view  chas- 
sis-level information  showing  all  of  the 
installed  modules  and  their  status,  as  well 


Cabletron's  Unix-based  Spectrum  Is  a  heavy-duty  management 
system  that  lets  you  administer  Cabletron  and  third-party 
products  across  an  enterprise  network. 


SPECTRUM  OF  MANAGEMENT  CHOICES 

To  monitor  all  these  modules,  Cabletron 
offers  several  options.  Spectrum  is  a 
Unix-based  network-management  plat- 
form that  does  not  require  another  man- 
agement program.  Remote  LANView/ 
Windows  is  a  DOS-based  network-man- 
agement platform  that  requires  HP 
OpenView.  You  can  also  access  network- 
management  features  via  serial  console 
connection. 

Many  of  the  modules  Cabletron  sells 
also  contain  extra  monitoring  function- 
ality. The  bridge  and  router  modules,  for 
example,  provide  information  on  packet- 
forwarding  rates.  Cabletron's  hub 
doesn't  provide  a  bus  with  a  separate 
connector  for  network  management,  but 
traces  on  the  bus  can  be  used  to  manage 
the  network. 

All  of  the  network  management  prod- 


as  module-level  status  diagrams.  You  can 
diagnose  down  to  the  module's  port 
level.  Security  is  controlled  mostly 
through  Unix,  and  you  can  set  up  func- 
tional password  levels  for  users  of  Spec- 
trum. 

Spectrum  suffers  from  some  impor- 
tant problems,  however.  First,  it  costs 
about  $20,000  for  the  main  functions,  and 
the  price  can  easily  climb  higher.  Second, 
there  is  no  built-in  SQL  (structured 
query  language)  database  support,  so 
you  cannot  perform  ad-hoc  queries  on 
the  data  without  using  a  third-party  SQL- 
based  system.  Third,  there  is  no  on-line 
help. 

Our  review  testing  revealed  another 
problem.  Both  Spectrum  and  Remote 
LANView  failed  to  perform  dynamic 
screen  updates  when  we  removed  mod- 
ules and  inserted  them  in  different  slots. 
We  had  to  close  the  windows  and  reopen 
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HYUNDAI  SLASHES  PRICES. 
AND  NOTHING  ELSE. 


Corporate  Series 
386  DX  40 


40  Mhz  386DX  CPU 
64KBCacheMemofy 
4MB  RAM 
(Expandable  to  64MB) 
Zero  Wait  Stale 
120  MB  (19  ms)  Hard 
Drive 

3.5"  1.44  MB  FDD 
14"  .28  mm  Dot  Pitch 
1024  x  768  Ultra-High 
Resolution  Flicker- 
Free  Display  (70  Hi 
Refresh) 

2  Serial.  1  Parallel  1/0 
ports 
DOS  5.0 
Windows  3.1 
Mouse 

Upgradable  Processor 
Architecture  Allows  tor 
Easy  Upgrade  to  486 
CPU 


^237^ 


Corporate  Series 
486  DX  33 


in 


itel 


in 


0) 


•  33  Mhz  486DX  CPU 

•  8  KB  Internal  Cache 

•  4  MB  RAM 
(Expandable  to  64MB) 
Zero  Wait  State 

•64  KB  Secondary  High 
Speed  Cache  Memory 

•120  MB  (19  ms)  Hard 
Drive 

•3.5"  1.44  MB  FDD 

•  14"  28  mm  Dot  Pitch 
1024  x  768  Ultra-High 
Resolution  Flicker-Free 
Display  (70  Hz  Refresh) 

•  2  Serial.  1  Parallel  I/O 
ports 

•DOS  5.0 

•  Windows  3.1 

•  Mouse 

•Upgradable  Processor 
Architecture  Allows  lor 
Easy  Upgrade  to  Next 
Generation  Processor 


|^359sJ 


Corporate  Series 
486/33EISA 

Floor  Standing  Model 


•  33  Mhz  486DX  CPU 
•32  Bit  EISA  Architecture 

•  4  MB  RAM  (Expandable 
to  96  MB) 

•128  KB  Ultra-High 
Speed,  Second  Level 
Cache  Memory 

•  300  MB  (12  ms)  Hard 
Drive 

•3.5"  1.44  MB  FDD 
•525 1.2  MB  FDD 

•  6  External  Drive  Bays 
Supporting  Tape 
Backup.Optical,  Etc. 

•  14"  .28  mm  1024x768 
Ultra-High  Resolution 
Flicker-Free  Display 
(70  Hz  Refresh) 

•  DOS  5.0 

•  Windows  3.1 
•Mouse 


M2 

•  2  MB  RAM 

•  40  MB  Hard  Drive 

•  VGA  Supertwisl  Backlit 
CCFT  (32  Gray  Shade) 

•DOS  5.0 

•  FaslLynx 

•  Memory  Expandable 
•One  Dedicated  Internal 

Modem  Slot 


•  2MB  RAM 

•60  MB  Hard  Drive 

•  VGA  Supertwisl  Backlit 
CCFT  (32  Gray  Shade) 

•DOS  5.0 

•  FastLynx 

•  Memory  Expandable 

•  One  Dedicated  Internal 
Modem  Slot 


1 499 


•  2MB  RAM 

•  60  MB  Hard  Drive 
•VGA  Supertwisl  Backlit 

CCFT(32  Gray  Shade) 
•DOS  5.0 

•  FastLynx 

•  Memory  Expandable 
•One  Dedicated  Internal 

Modem  Slot 


Super  386  SX  20 


Super  386  SX  20 


Super  386  SX  25 


At  Hyundai,  you  get  more  than  low  prices. 

You  get  value.  The  kind  of  value  that  comes  with  quality  products,  great  service,  expert  technical  support,  comprehensive 
warranties,  and  a  money-back  guarantee.  That's  why,  the  lower  PC  prices  go,  the  higher  Hyundai  should  go  on  your  list 

Get  more  for  your  computer  investment. 

Call  us  today  at  one  of  the  numbers  listed  below.  And  let  us  prove  that  with  Hyundai,  you  can  get  what  you  want,  without 
cutting  back  on  what  you  need. 

For  your  nearest  dealer 

I  -800-288-4986 

direct  from  Hyundai 

I -800-933-3445 

1 66  Baypointe  Parkway.  San  Jose.  CA  95 1 34  Hours:  6AM-5PM  PST  M-F 

•  No  risk  30-day  money-back  guarantee  on  anything  you  buy  direct  from  Hyundai.  •  30-day  product  exchange  on  defective  equipment  •  One-year,  next  business  day.on-site  service 
with  all  direct  orders  plus  an  additional  6-month  ship-in/carry-in  parts  and  labor  warrancy.  •  Toll-free  technical  support  800-289-4986.  •  Toll-free  technical  FAX  800-283-4986. 
•  Technical  bulletin  board:  800-955-5432.  •  48-hour  turnaround  on  system  orders.  •  48-hour  turnaround  (from  date  of  receipt  to  ship  date)  on  ship-in/carry-in  repairs. 

We  accept  MasterCard,  Visa,  money  orders,  certified  checks  (allow  10  days  for  processing).  CODs,  approved  company  and  institutional  purchase  orders  and  wire  transfers 
All  trademarks  are  the  property  of  their  respective  companies.  All  return  items  must  be  accompanied  by  a  return  merchandise  authorization  (RMA)  number. 
Opened,  defect-free  software  is  non-refundable.  Prices  and  product  descriptions  are  subject  to  change  without  notice.  Hyundai  is  not  liable  for  damage  due  to  omissions  or  typographical  errors. 
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Copy  rig I- 


them  to  display  the  new  configuration. 
Cabletron  admits  that  not  all  parts  of  its 
system  can  perform  dynamic  updating. 

In  addition,  you  cannot  build  an  alias 
list  or  file  of  the  network's  media  access 
control  addresses. 


SUITABILITY  TO  TASK 


making  trouble- 
shooting more  dif- 
ficult. In  contrast, 
the  find  feature  on 
SynOptics'  Lattis- 
Net  System  3000 
product  lets  you 
easily  locate  the 
network  devices. 

Cabletron's 
network  manage- 
ment on  the  DOS  platform  is  fairly  close 
to  the  Unix  version  of  the  product.  The 
screens  on  both  platforms  are  almost 
identical,  with  approximately  the  same 
feature  set.  You  sacrifice  some  speed 
when  you  go  out  of  band,  however.  The 
program's  management  tools  let  you 


Multi  Media  Access 
Center-M8FNB 

  POOR     FAIR     6000  EXCFiliNT 


Management 

•  • 

o 

o 

Troubleshooting 

•  • 

• 

o 

Expandability 

•  • 

o 

o 

Fault  tolerance 

•  • 

• 

o 

Bridging  and  routing 

•  • 

• 

• 

F  A  G#im  L  E 


Multi  Media  Access  Center* 
M8FNB  (MMAC-M8FNB) 

Cabletron  Systems  Inc.,  35  Industrial  Way, 
Box  5005,  Rochester,  NH  03867-0505; 
603-332-9400;  fax,  603-332-4616. 


List  price:  MMAC-3FNB  (3-slot  chassis),  $1,250; 
MMAC-5FNB  (5-slot  chassis).  $1,550;  MMAC-M8FNB 
(8-slot  chassis).  $1,850.  MMAC-8PSM  (power  supply 
module),  $1,380;  IRM-3  (Enhanced  Ethernet  repeater 
with  SNMP),  $6,500;  EMME  (Ethernet  bridging  man- 
agement module).  $7,995;  TPMIM-24  (24-port  lOBaseT 
Ethernet  media-interface  module),  $3,795;  TPRMIM-36 
(24-port  lOBaseT  repeater  interface  module).  $3,995. 
TRMM  (Token-Ring  management  module).  $4,995; 
TRMIM-24A  (24-port  active  Token-Ring  media  interface 
module),  $3,795;  TRMF-2  (Token-Ring  media  filter). 
$59;  CRrvR  (Ethernet  local  router  module).  $5,945; 
EFDMIM  (Ethernet-to-FDDI  bridging  module),  $19,995. 
Remote  LANview/Windows  (DOS-based  network  man- 
agement software  package),  $4,995;  Spectrum  (Unix- 
based  network  management  software  package), 
$20,000  or  higher,  depending  on  functions  chosen. 
In  short  The  Cabletron  MMAC-M8FNB  provides  flexi- 
ble design  and  a  powerful  but  expensive  management 
system  called  Spectrum  that  you  can  also  use  to  man- 
age third-party  products  throughout  your  network  It 
had  the  best  overall  results  in  our  bridge  performance 
tests. 
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NETWORKING 

Enterprise  Hubs 

view  all  the  modules  and  their  status,  ac- 
tivities, errors,  link  conditions,  and  types 
of  connections. 

To  help  you  understand  its  system, 
Cabletron  provides  more  extensive  docu- 
mentation than  any 
other  hub  manufac- 
turer, particularly  on 
using  Spectrum  to 
manage  third-party 
products.  But  not  all 
manuals  contain  an 
index,  and  anytime 
you  need  to  use  a 
Unix  command,  you 
have  to  consult  the 
package's  accompa- 
nying Unix  manuals. 

Cabletron's  standard  warranty  lasts  90 
days.  Out-of-warranty,  on-site,  and  resi- 
dent engineer  programs  are  also  avail- 
able. The  company  provides  phone  sup- 
port free  for  all  customers,  and  toll-free 
phone  support  for  customers  enrolled  in 
its  services  program. 

Cabletron's  INA  strategy  has  clearly 
met  the  objective  of  providing  a  manage- 
able enterprisewide  system.  The  MMAC 
product  suite  contains  all  the  major  com- 
ponents necessary  to  build  a  reliable, 
fault-tolerant  system. 

Chipcom  Corp. 

ONIine  System  Concentrator 

BY  JEFFREY  L.  CARRELL 
AND    PADRAIC    R.  BOYLE 

If  you  require  redundancy  and  flexibility 
in  your  network,  Chipcom  Corp.'s  line  of 
ONIine  System  Concentrators 
may  be  the  solution  for  you.  Al- 
though Chipcom  does  not  offer 
as  many  products  as  Cabletron 
Systems  or  SynOptics  Commu- 
nications, its  TriChannel  Archi- 
tecture gives  you  some  unusual 
functionality. 

Having  signed  a  recent  li- 
censing agreement  with  IBM, 
Chipcom  is  a  company  on  the 
rise.  We  tested  the  17-slot  ver- 
sion of  the  company's  ONIine 
System  Concentrator.  Chipcom 
also  offers  a  six-slot  version. 
Both  are  basically  the  same  ex- 
cept for  their  size  and  slot  ca- 
pacity. Chipcom  provides  mod- 


ules that  have  as  many  as  20  ports,  de- 
pending on  the  media  type.  The  company 
sells  many  Ethernet  and  Token-Ring 
modules,  as  well  as  a  terminal-server 
module  and  an  Ethernet  router  module 
(in  a  joint  venture  with  Cisco  Systems). 
Connector  types  for  Ethernet,  FDDI,  To- 
ken-Ring, and  terminal-server  modules 
are  available.  Chipcom  emphasizes  fault 
tolerance  in  its  ONIine  family,  and  sells 
redundant  power  supplies  and  connec- 
tions plus  backup  concentrators  and 
transceivers. 

The  ONIine  System  Concentrator  did 
respectably  well  in  our  tests,  scoring 
mostly  in  the  midrange  in  throughput  and 
latency.  With  our  largest  packets,  it  tied 
with  the  Multi  Media  Access  Center- 
M8FNB  and  ODS  295  for  the  best 
throughput. 

Despite  the  performance  and  versatil- 
ity of  Chipcom's  product  line,  there  are 
some  limitations.  Some  of  Chipcom's 
products  lack  support  for  standard  con- 
nector platforms,  and  the  50-pin  Telco 
connectors  on  the  terminal  server  and  on 
the  Ethernet  module  get  in  the  way  when 
you  want  to  remove  or  replace  modules 
next  to  them.  Some  equipment  we  re- 
ceived for  testing  contained  extra-long 
component  and  connector  pins  on  the 
back  and  jumpers  around  the  circuitry. 
They  looked  more  like  early  production 
units  than  finished  hardware. 

The  chassis  design  itself  is  unique;  the 
passive  backplane  contains  only  a  single 
96-pin  connector  and  can  accommodate 
up  to  two  gigabits  of  total  bandwidth. 
Few  products  offer  users  as  much.  This 
equates  to  a  maximum  of  either  three 


The  ONdemand  Network  Control  System  (NCS),  Chipcom's  graphical 
network  management  package,  works  with  SunNet  Manager.  It 
can  generate  two-  and  three-dimensional  bar  charts  of  statistics 
such  as  the  number  of  frames  received. 
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IF  YOU  WANT  THE  LATEST  IN  WINDOWS  WORD  PROCESSING, 


WE'LL  TAKE  YOUR  WORD  FOR  IT.  WordPerfect"  for  Windows  combines 

all  the  power  of  the  world's  most  popular  word  processor  and  all  the  ease  of  Windows.  Which  is  why  it  won 
major  industry  awards  and  sold  more  than  a  million  copies  in  its  first  seven  months.  Now  with  drag  and  drop 
text,  DDE,  zoom  edit  and  more,  WordPerfect  for  Windows  is  even  more  powerful.  And  our  $129  offer  makes  it 
easy  for  owners  of  MS  Word  and  other  word  processors  to  trade  up.  See  your  participating  software  reseller  for 
details,  or  call  (800)  526-2635.  But  hurry.  This  offer  ends  December  31 , 1992. 


BYTE 


INFO 
WORLD 


PRODUCT 


WordPerfect 
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with  new  DataEase  Ex 

At  last.  Real  database  power  for  people  who'd  rather  not  learn  a  database. 


No  matter  what  kind  of  information  you  want  to  access,  organize  or  present,  there's  now 
a  fast  and  friendly  Windows  program  that  lets  you  do  it  with  point  and  click  simplicity. 
Without  the  complex  programming  required  by  other  database  programs. 
_         New  DataEase®  Express  for  Windows™gives  busy  professionals 
a  ,.SK      the  tools  they  need  to  create  everything  from  fabulous-looking 

reports  to  powerful  database  applications  that  can  help  run  a  business 
-  i  -         And  all  with  a  few  mouse  clicks  and  menu  picks.  We've  even  included 
*■  sample  applications  and  Style  Sheets  so  you  can  be  productive  right  away. 

See  for  yourself  how  easy  -  and  powerful  -  visual  data  management  can  be  Get  your  free  working 


CALL 


demonstration  version  of  DataEase  Express  today. 

45  min. 

I^^^^k   "I'm  no 

V     V  database 

^^^^programmer. 

And  thanks  to  the 
object-oriented  desig 
tools  in  DataEase 
Express,  I  don't  have 
to  be.  In  fact,  my  home 
improvement  center's 
invoicing  and  payment 
system  was  done  in  under  an  hour. 


30  min. 


1-800-243-5123 


55  min. 

•|  "Creating 
'  our  student 
registration 
system  didn't  take  a 
Ph.D.  in  computers.  In 
fact,  it  took  under 
an  hour  with  Data- 
Ease  Express.  It's 
network  ready,  so 
everyone  has  access 
to  the  same  information.  We 
cut  registration  time  in  half.'' 


"My 
company's 
invested  thousands  in 
dBASE  and  Paradox 
databases  that  I 
can't  use.  But  I  can 
use  their  data  with 
my  own  DataEase 
Express  reports  and 
input  forms.  And  it  took  me  just  30 
minutes  to  set  up." 


DataEase 

INTERNATIONAL 

DataEase  International.  Inc..  7 Cambridge  Dr..  Trumbull.  CT066II 

System  requirements  Microsoft  Windows  3.0.  MS-DOS  or  PC-DOS  3.1  or  liter.  IBM  PC  or  compatible 
80286  or  higher.  EGA  video  adapter  or  higher.  2  MB  RAM.  6  MB  hard  disk  space.  3  5'  high  density  drive. 

DataEase  is  a  registered  trademark  and  trie  Symbol  is  a  trademark  of  DataEase  International,  Inc. 
All  other  trademarks  and  registered  trademarks  belong  to  their  respective  holders 
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Ethernet  networks,  four  FDDI  networks, 
or  seven  Token-Ring  networks.  The 
backplane  provides  a  single  connector 
that  can  support  up  to  three  types  of  net- 
works— Ethernet.  FDDI.  and  Token- 
Ring — simultaneously  along  the  system's 
three  data  channels.  There  are  dedicated 
traces  for  the  network  management  bus. 
as  with  other  hubs,  but  no  dedicated  con- 
nectors. 

The  base  configuration  of  the  hub 
consists  of  a  built-in  power  supply,  and 
a  clocking  module  if  the  hub  is  connected 
to  an  Ethernet  network.  Unlike  the 
LattisNet  System  3000,  the  ONIine  Sys- 
tem Concentrator  does  not  require  a  sep- 
arate slot  for  its  power  supply.  Other- 
wise, all  of  its  slots  are  identical  to  those 
of  the  System  3000  and  all  modules  can 
be  hot-swapped.  All  of  the  modules  send 
their  IDs  across  the  bus  at  the  MAC 
layer.  Other  hub  products  generally  send 


►FACT  FILE 


ONIine  System  Concentrator 

Chipcom  Corp.,  118  Turnpike  Rd., 
Southborough,  MA  01772:508-460-8900; 
800-228-9930;  fax,  508-485-5335. 


List  price:  6-slot  chassis,  $1,695;  17-slot  chassis, 
$4,250.  510PS-325  (power  supply  module).  $950; 
51 02M-AUIF  (2-port  Ethernet  repeater  module),  $1 ,500, 
5112M-TPPL  (12-port  Ethernet  module  with  port 
switching),  $1,995;  51 16M-TS-TL  (16-port  Ethernet  ter- 
minal server  module  with  TCP/IP  and  LAT  support), 
$3,995;  5102B-EE  (2-port  Ethernet  bridge  module), 
$4,250;  5102R-EE  (2-port  Ethernet  router  module), 
$6,350;  5100M-MGT  (Basic  Ethernet  SNMP  manage- 
ment control  module),  $2,950.  5220M  (8-port  Token- 
Ring  twisted-pair  media  module),  $1,195;  5220M-TP 
(20-port  Token-Ring  media  module).  $2,150;  5202M- 
FR  (4-port  Token-Ring  fiber-repeater  module),  $2,800; 
5308M-FIB-ST  (8-port  FDDI-fiber  modulel,  $1 3,500.  ON- 
Iine Network  Control  System  (SCO  Unix-based  network 
management  software),  $6,500— $1 2,500  (depending 
on  number  of  concentrators);  ONdemand  Network  Con- 
trol System  (SunNet  Manager-based  network  manage- 
ment software).  $1 .995-53.800  (depending  on  number 
of  concentrators). 

In  short  The  ONIine  System  Concentrator  features  a 
TriChannel  Architecture  that  lets  you  swap  ports  and 
modules  through  the  software  without  touching  the 
modules,  and  a  programmable  facility  in  its  ONIine  NCS 
and  ONdemand  NCS  software  that  allows  the  system 
to  change  its  own  configuration  at  specified  times. 
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A  Look  at  the  Bus  Options 


Hub  vendors  provide  different  types  of  buses 
for  connecting  the  modules  that  plug  into  their 
hubs.  The  segmented  bus  (A)  is  one  bus  divided 
into  multiple  segments,  each  carrying  Ethernet, 
FDDI,  or  Token-Ring.  Some  vendors  offer  multiple 
buses  (B),  each  bus  carrying  only  Ethernet, 
FDDI,  or  Token-Ring  signals.  The  third  bus 
architecture,  the  multiplexed  bus  (C),  uses 
special  techniques  to  divide  one  physical  bus 


into  multiple  virtual  buses.  Each  virtual  bus 
carries  Ethernet,  FDDI,  or  Token-Ring  traffic, 
with  modules  connecting  to  any  of  the  appro- 
priate buses.  In  the  fourth  option,  the  system 
bus  functions  as  an  EISA,  ISA,  or  MCA  bus.  This 
enables  modules  to  transfer  any  kind  of  data 
over  one  bus.  A  module  uses  interrupts  to  gain 
control  of  the  bus  and  then  directs  data  to 
a  module's  address. 


Q  Segmented  bus 


Jack  A 

Ethernet 

Jack  B 

JackC 

Token-Ring 

FDDI 

Modules  plug  into  jack  A.  B,  or  C  and  automatically  sense  whether  or  not  the  segment  is  free.  If  the 
segment  is  free,  the  module  can  connect  with  an  adjoining  module.  If  the  segment  is  not  free,  the 
module  can  either  join  the  network  or  try  another  segment.  In  this  fashion,  Ethernet,  FDDI,  and 
Token-Ring  modules  can  use  the  same  bus. 


Q  Multiple  buses 


ETHERNET 


FDDI 


TOKEN-RING 


Each  bus  carries  a  separate  kind  of  signal,  either  Ethernet,  FDDI,  or  Token-Ring.  Only  modules 
that  use  that  particular  access  method  can  plug  into  the  bus. 


Multiplexed  bus 

Network  1 
Network  2 
Network  3 
Network  4 


Ethernet 

Jack  A 

Token-Ring 

Jack  B 

JackC 

FDDI 

As  opposed  to  a  bus  divided  into  multiple  segments,  the  multiplexed  bus  uses  special  techniques  to 
create  multiple  virtual  buses. 


Q  System  bus 


Jack  A 


ETHERNET/FDD I/TOKEN-RING 


Jack  B 


JackC 


The  system  bus  functions  like  the  EISA,  ISA,  or  MCA  bus  of  a  PC.  A  module  gains  control  of  the  bus, 
addresses  another  module,  and  then  transfers  any  type  of  data  across  the  bus  to  that  module. 
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THEULTIMATE 
OPTICAL  OPTION. 

Consider  the  source.  The  name  Pioneer  has  been  So  you  won't  have  to  buy  a  new  disk  drive  just 

synonomous  with  optical  storage  options  from  the        |  because  your  needs  change.  That's  why  the  Pioneer 
beginning.  ■■■■■■■■■■■■■■■■■■■■■■1  multifunction  disk  drive  will 

Now,  consider  the  world's 
first  and  only  true  multifunction 
drive.  It  offers  you  two  options: 
write-once  and  write  many. 

Think  of  it  as  an  erasable 
drive,  as  accessible  as  the  hard 


never  become  a  dinosaur.  It'll 
always  be  a  reliable  work- 
horse. You  can't  beat  that 
option. 

For  more  information, 
call  1-800  LASER  ON.  Ask  for 
drive  on  your  personal  computer,       WORLD'S  FIRST  MULTIFUNCTION  Product  ^terature  or  a  free 
but  with  the  capacity  to  process             OPTICAL  DISK  DRIVE  electronic  brochure  (for  MS- 

and  store  huge  files,  and  the    DOS  machines  with  5V4"  high- 


option  of  removability  for  convenience  and  security. 

Or  think  of  it  as  a  WORM  drive  with  all  of  the 
archival  permanence  that  makes  WORM  perfect  for 
many  applications. 

Pioneer  is  a  registered  trademark  MS-DOS  is  a  registered  trademark  of  Microsoft  Corporation 


density  drives)  and  find  out  why  Pioneer  is  the  leader 
in  optical  technology. 

CD  PIONEER 


SEE  US  AT  COMDEX 
BOOTH  #S3622 
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their  IDs  across  the  dedicated  manage- 
ment traces. 

MANAGEMENT  ALTERNATIVES 

Chipcom  offers  two  management  pro- 
grams for  its  hubs:  ONdemand  Network 
Control  System  (NCS)  and  ONline  NCS. 
Both  are  Unix-based  but  use  different 
Unix  operating  systems. 

ONdemand  NCS,  like  SynOptics' 
LattisNet  for  Unix,  requires  SunNet 
Manager  open-systems  Unix  platforms 
and  can  run  on  a  Sun  SPARCstation. 
Prices  range  from  $1,995  to  $3,800,  de- 
pending on  the  number  of  concentrators. 
The  open-system  architecture  allows  you 
to  access  the  ONline  System  Concentra- 
tor's hardware  as  well  as  other  SNMP- 
compatible  systems  from  the  same  plat- 
form. You  can  use  a  graphical  map  to 
navigate  around  the  system  easily.  The 
product  provides  in-band  management, 
along  with  a  serial  connection  using  Se- 
rial Line  Interface  Protocol  (SLIP)  on  the 
management  modules.  You  can  manage 
the  hubs  either  through  the  hub's  TCP/ 
IP  (Transmission  Control  Protocol/Inter- 
net Protocol)  number  assignments  or  by 
using  a  logical  name  for  the  hub.  You  can 
also  use  Unix's  Telnet  utility  to  access  the 
management  modules,  but  you  must  use 
a  cryptic  command  line  interface  if  your 
primary  Unix  console  is  unavailable. 

ONline  NCS  runs  on  Santa  Cruz  Op- 
erations' Open  Desktop  and  utilizes 
Ingres  Corp.'s  SQL  database.  Prices  for 
ONline  range  from  $6,500  to  $12,500,  de- 
pending on  the  number  of  concentrators. 
ONline  NCS  provides  many  of  the  same 
capabilities  as  ONdemand  NCS  but  can- 
not monitor  Chip- 
corn's  FDDI  mod- 
ule. You  must  use 
Telnet  at  the  com- 


Software-Reconfigurabie  Networks:  Fact  or  Fantasy? 


You  can  build  a  network  today  that  can  be 
reconfigured  through  software,  but  it  demands 
a  complex  wiring  scheme  that  gives  each  net- 
work station  its  own  path  to  the  enterprise  hub. 


You  will  need  to  run  a  separate  cable  between 
hubs  for  each  network  within  the  central  enter- 
prise hub.  The  central  hub  will  need  the  ability 
to  connect  dozens  if  not  hundreds  of  networks. 


Departmental  hub  Workgroup  hub 


Enterprise  hub 


Workgroup  hub 
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ONline  System  Concentrator 

POOH     FAIR     GOOD  UCHlfNI 

Management 

•      •  • 

Troubleshooting 

•     •  • 

Expandability 

•     •  • 

Fault  tolerance 

•  •  •  o 

Bridging  and  routing          £  £ 

support  for  other 
companies'  SNMP 
hardware.  ONline 
NCS  does  not  use 
any  management 
information  bases 
or  graphics,  and 
the  SNMP  portion  must  exist  on  the  de- 
vice that  is  being  managed. 

You  can  use  either  ONline  NCS  or 
ONdemand  NCS  in  conjunction  with 
Chipcom's  TriChannel  Architecture 
technology  to  swap  ports  and  modules 
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through  the  software  without  physically 
changing  your  network  configuration. 
From  the  network  management  station, 
you  can  change  a  module's  configuration 
logically  to  reflect  a  move  of  one  or  a 
group  of  user  connections  without  physi- 
cally moving  any  of  the  modules.  The  on- 
screen display,  al- 
though not  com- 
pletely graphical, 
tells  you  whether  the 
moves  are  successful. 
This  can  be  a  useful 
feature  in  case  you 
need  to  balance  the 
network  load  be- 
cause of  excessive 
traffic.  You  can  also 
isolate  ports  from  the 
network  to  run  diagnostics.  You  can  only 
move  individual  ports  for  users  on  Ether- 
net networks,  however. 

The  ONline  System  Concentrator  also 
gives  you  the  ability  to  write  external  pro- 
grams to  perform  triggered  tasks.  You 


can  use  this  feature  to  take  advantage  of 
the  device's  TriChannel  Architecture 
and  port-swapping  technology.  If  you 
have  a  group  of  client  PCs  that  upload 
data  across  the  network  at  a  specific  time, 
you  can  automatically  have  the  hub 
switch  their  connections  into  a  separate 
Ethernet  segment. 

The  ONline  System  Concentrator's 
security  features  encompass  several  lay- 
ers of  password  protection.  If  an  un- 
authorized user  attempts  to  access  the 
network,  it  sends  out  an  alarm  to  the  cen- 
tral management  station.  The  administra- 
tor can  configure  the  software  to  remove 
the  intruder's  port  automatically. 

Chipcom's  documentation  is  among 
the  best  we've  seen.  Each  product  com- 
ponent comes  with  an  easy-to-read  man- 
ual that  includes  a  table  of  contents  and 
an  index.  The  only  minor  drawback  is 
that  some  manuals  contain  release  notes 
printed  on  larger  paper  that  does  not  fit 
into  the  binders.  Chipcom  also  does  not 
provide  enough  binders  to  hold  a  com- 
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486  Power  For  Less! 


It's  Just  One  Of  The 


Ways  Swan  Does  More 


To  Earn  Your  Business! 


The  New  486V  Line  means  more 
than  just  fantastic  power  and  low 
price.  While  many  of  our  competitors 
have  come  out  with  low  priced  lines, 
they've  also  introduced  shortened 
warranty  periods,  lower  component 
quality,  and  fewer  available  options. 

At  Swan  Technologies,  we're 
introducing  our  low  cost  line  with  the 


tion  among  direct  sellers  of  micro- 
computers for  3  years  running. 

The  new  486V  Line  includes  the 
same  3Q-dav  monev-back  guarantee 
2-vear  on  site  warranty.  Lifetime 
Technical  Support.  Custom  Configur- 
ation Options  and  Tod  Quality  Com- 
ponents that  vou  have  come  to  expect 
with  anv  Swan  Computer.  Because  at 


same  quality  and  support  that  has  kept  Swan,  we're  willing  to  work  harder  to 
us  number  one  in  customer  satisfac-     earn  your  business! 

|  "PC  Magazine,  Service  and  Reliability  Survey  -  September  1 1 ,  1990 

Government  Computer  News.  Product  Preference  Survey  -  January  20.  1992 


Get  the  Swan  'V'Line  Extra  Value  Coupon  Kit  --  FREE! 

Be  Sure  You  Get  the  Best  Computer  Value  For  Your  Specific  Needs! 

You'll  find  incredible  savings  on  upgrades  and  peripherals  of  all  kinds.  You  can  make  your  new  system  everything 
you  want  it  to  be  and  save  a  bundle  of  money  too!  But .  this  is  a  limited  time  offer  so  write  or  call  today! 


1 .  Which  of  the  following  best  describes  how  you 
use  your  computer? 

□  Family/household 

J  Professionally  Working  at  Home 

□  Commercial/Business 

2.  Number  of  PC's  installed  at  this  site.  


Name 


Address 


Cily 


State  Zip" 


3.  Types  of  equipment  acquisition  planned  in  next 
12  months.  


Are  you  planning  to  make  a  buying  decision  in  the 
next  90  days?  

4.  Number  of  office  workers.  


Day  Phone  (Required) 
FAX  


For  Faster  Service  Call, 

1  -800-446-2502 
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Swan  Technologies  •  3075  Research  Drive  •  State  College,  PA  16801 
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Introducing  the  New 
Low  Cost  Line  of  486 
Computers  From  Swan... 


..The  #1  Ranked  Company  In  User  Satisfaction 


now  You  Can  Have  486  Power  at  a  386  Price! 

j  i  one  of 


At  Swan,  our  commitment  to  you  has  always  b 
uncompromising  service.  Simply  stated, 
earn  your  business  than  anyone  else 


,<e  will  do  more  to 

M  ft 


Now,  with  the  introduction  of  our  new  "iw  cost  YLine  of  486 

computers,  you'll  have  one  more  reason  to  ^'acp  yourself 

among  the  most  satisfied  computer  owners  in  the'Suntry! 
You'll  work  with  true  486  power  for  a  fraction  of  ^ cost 
you've  come  to  expect.  But  the  low  cost  isn't  [he 
to  buy  from  Swan! 

As  you  page  through  this  publication  you'll  see  a  numb 
other  low  cost  lines  being  advertised.  And  you'll  proba 
only  a  few  dollars  difference  either  way  from  one  to  the 
So  how  do  you  determine  which  is  the  best  value  for  y 

We  suggest  you  take  a  close  look  at  two  thing 

The  first  involves  defining  the  advertising  rhetoric.  Tal 
words  like  'quality'  and  'reliability'--  and  put  them  into 
terms. 

Here's  how  Swan  'V'Line  customers  will  define  quality  a 
reliability: 

•  Exclusive,  FREE  Two- Year  On-Site  Warranty 

investment  is  protected  for  a  full  two  years  -  compare  this?* 
with  other  companies  that  charge  over  $200. 


•  Top  Quality  Components^-  It's  precisely  because  we 
use  only  top-shelf  comnAents  that  wt  ^  afford  to  offer  our 
two-year  warranty  Frealfe're  betting  ywll  never  need  it! 

•  Lifetime  Technical  Support  -  Wt"  you  have  a 

question,  we're  tt«foryo,'r^$fi)k  to  one  of  the  most 
knowledgeable  people  ir  the  business.  PC  Magazine  calls  it, 
Swan's  remaJ^^Bport  system". 


ck  Guarantee  -  If  you're  not 
with  the  new  'V'Line  system,  return  it 
a  complete  refund! 

red  and  Built  Right  Here  At  Swan  -  Our  new 

ystems  are  assembled  by  the  same  technicians,  in 
e  quality-oriented  environment  as  our  other  Swan 
s,  so  you  get  reliability  you  can  bank  on. 


ustom  Configurations  -  Our  competition  offers  a 
ke  it,  or  leave  it"  low  cost  system  --  not  Swan!  You  get  the 
edom  to  design  your  system  to  suit  your  specific  needs! 


The  second  thing  you  can  do  to  make  sure  you  get 
the  best  value  --  is  call  or  write  for  your  Free  'V'Line 
Extra  Value  Coupon  Kit!  You'll  find  incredible  sav- 
ings on  upgrades  and  peripherals  to  make  your  new 
'V'Line  system  everything  you  want  it  to  be! 

Call  For  Your  'V'Line  Extra  Value  Coupon  Kit, 

1  -800-446-2502 


This  offer  only  good  while  supplies  last! 
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plete  set  of  documentation  for  every 
module. 

Chipcom  provides  a  one-year  war- 
ranty covering  parts  and  labor  and,  as  an 
option,  on-site  service.  Toll-free  phone 
support  is  available  to  all  customers. 

Chipcom's  products  offer  some  dis- 
tinct features  and  capabilities.  While 
there  are  some  rough  edges,  most  of  the 
problems  we  saw  are  minor.  With  its 
many  management  features,  module 
types,  redundancy,  and  flexibility,  the 
Chipcom  product  family  can  provide  a 
high  level  of  uptime  for  any  LAN. 

Lannet  Data  Communications  Inc. 

MultiNet  LET-36 

BY  JEFFREY  L.  CARRELL 
Lannet  Data  Communications  has  taken 
an  unusual  step.  One  of  the  first  vendors 
to  announce  a  hub  designed  to  run  multi- 
media applications,  Lannet  has  backed 
up  its  move  with  a  solid  set  of  Ethernet 
and  Token-Ring  modules. 

But  despite  the  glamour  of  multime- 
dia. Lannet's  MultiNet  LET-36  wiring 
hub  has  a  long  way  to  go  before  it  can 
offer  top-notch  network  management. 
Missing  features,  poorly  designed  man- 
agement software,  and  convoluted  docu- 
mentation make  the  LET-36  difficult  to 
administer. 

Lannet  recent- 
ly inked  an  agree- 
ment  with  Star- 
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NETWORKING 

Enterprise  Huh 

hub:  and  the  LET-36.  the  36-slot  wiring 
hub  we  tested  for  this  feature. 

Three  buses  anchor  the  LET-36.  A 
dual  96-line  bus  connects  the  modules 
and  allows  up  to  four  Ethernet  and  1 8  To- 
ken-Ring networks.  A  high-speed  bus  is 
designed  for  the  upcoming  multimedia- 
over-Ethernet  application  and  is  already 
in  use  on  some  customers*  networks.  Lan- 
net also  offers  an  FDDI  (Fiber  Distrib- 
uted Data  Interface)  concentrator  mod- 
ule for  its  hub. 

The  control  bus  built  into  each  96-line 
bus  is  a  disappointment.  Because  there 
are  only  four  address  lines  with  which  to 
monitor  modules,  it  can  address  only  16 
slots  on  any  18-slot  bus.  Since  the  LET- 
36  is  a  dual  18-slot  hub.  it  does  not  let 
the  network  management  module  man- 
age four  of  the  hub's  36  slots. 

MODULES  FOR  ALL  OCCASIONS 

Unlike  the  other  vendors  in  this  review, 
Lannet  offers  two  module  sizes.  The 
smaller  hubs'  modules  are  5.25  inches 
high,  while  the  LET-36's  can  also  be  10.5 
inches.  A  mechanical  divider  lets  the 
LET-36  accept  either  module  size. 

Lannet  offers  an  impressive  array  of 
modules,  including  a  terminal  server  and 
Ethernet-to-Ethernet  and  Token-Ring- 
to-Token-Ring  bridge  modules.  But 
Lannet  lacks  a  router  that  would  provide 
critical  internetwork- 
ing capability.  Lannet 
provides  fiber  con- 


create  a  hub  that 
provides  such 
multimedia  appli- 
cations as  video 
conferencing 
across  the  net- 
work. The  key  to 
the  product's  success  will  be  protocol 
software,  provided  by  Starlight,  to  handle 
the  network  messages.  Lannet's  switch 
technology  will  enable  multiple  Ethernet 
channels  to  carry  the  traffic. 

The  product  isn't  expected  to  ship  un- 
til early  next  year.  Until  then,  you'll  have 
to  be  satisfied  with  Lannet's  external 
transceiver  offerings  and  PC-based  net- 
work interface  cards,  and  its  flagship 
product,  the  LET  series  of  wiring  hubs. 
These  include  the  LET-3.  a  3-slot  modu- 
lar hub:  the  LET- 18,  an  18-slot  modular 


net  module,  but  the 
module  supports  only 


The  company  also 
offers  synchronous 
Ethernet  modules. 
Synchronous  Ether- 
net, part  of  the  up- 
coming Ethernet-over-Fiber  (lOBaseF) 
standard,  establishes  synchronous  links 
between  wiring  hubs.  This  provides  real- 
time redundancy,  extensive  diagnostics, 
better  immunity  from  noise,  and  more  re- 
liable transmissions  than  with  other 
Ethernet  specifications. 

The  LET-36  offers  more  redundant 
ports  and  connections  than  most  of  the 
other  review  products,  letting  you  config- 
ure more  modules  as  backup  ports. 

Lannet  also  offers  Ethernet  and  To- 
ken-Ring concentrator  modules  for  virtu- 


ally every  media  type.  Bytex  Corp. 
(whose  products  are  not  reviewed  here), 
Chipcom  Corp.  and  Lannet  are  the  only 
vendors  that  let  you  use  software  to 
switch  ports  between  networks.  With 
these  vendors'  products,  you  can  recon- 
figure your  LAN  with  the  click  of  a 
mouse  from  your  management  station. 

Lannet  has  also  incorporated  Ether- 
net clocking  circuitry  on  the  backplane, 
saving  you  a  module  slot.  If  you  need  to 
locate  faults,  you'll  like  Lannet's 
lOBaseT-Plus,  a  feature  that  enables  you 
to  detect  a  network  problem  quickly  by 
examining  receive  and  transmit  signals. 

Separate  network-management  mod- 
ules are  available  for  Ethernet  and  To- 
ken-Ring. Both  can  gather  statistics  from 
concentrator  modules  using  the  same 
LAN,  but  are  limited  to  controlling  the 


FACT  FILE 


MultiNet  LET-36 

LannU  Daw  Communications  Inc.,  7711 
Center  Ave.  #fW0.  Huntington  Beach.  CA 
926-17;  714-8<)l-55S0;fax,  714-XVI-7788. 


List  price:  LET-3  (3-slot  chassis.  S900).  LET-18  (18- 
slot  chassis.  $2,000).  LET-36  (36-slot  chassis,  $4,320) 
BUPS-36/1 1 5  (power  supply),  $795,  NMA-36  20  (SNMP 
management  module),  $2,950;  LE-20N  (2-port  lOBaseF 
fiber  module).  $995,  LE-80XT  (8-port  10BaseT  module). 
$1,195;  LE-140XT  (10-port  10BaseT  module),  $1,795; 
LE-10B2N  (2-port  thin  coax  repeater  module),  $675, 
LTS-16/LT  (16-port  Ethernet  terminal  server  module 
with  TCP/IP  and  LAT).  $3,995,  IELB  (Ethernet  local 
bridge).  $3,195;  LTR-I0/D9  (Token-Ring  STP  Ring  In/ 
Out  module),  $295.  LTR-T/RJ45  (Token-Ring  UTP  re- 
peater module),  $900;  LTR-F4/16  (Token-Ring  fiber  re- 
peater modulel,  $1 .495,  LTR-4/RJ45  (4-port  UTP  Token- 
Ring  lobe  module),  $395;  LTR-4/D9  (4-port  STP  lobe 
module),  $395;  LTR-104  (10-port  Token-Ring  UTP  mod- 
ule). $795;  ITLB  (Token-Ring  local  bridge),  $3,995. 
MultiMan  (Unix-based  management  software),  $5,995 
In  short:  Lannet's  MultiNet  LET-36  has  the  most  slots 
of  any  hub  reviewed  here.  36  in  all  It  includes  advanced 
features  such  as  support  for  synchronous  Ethernet  over 
fiber,  enhanced  lOBaseT.  redundant  connections,  a 
powerful  SQL  database,  and  also  holds  the  promise 
of  future  multimedia  capabilities.  But  despite  its  many 
slots,  the  hub  is  limited  in  its  current  FDDI  support 
and  in  the  number  of  modules  it  can  address  The  Multi- 
Man  control  software  provides  the  wrong  information 
for  some  slots,  but  it  does  let  you  move  modules  with- 
out physically  touching  the  hub. 

*Sf  \  ON  READER  SERVICE  CARD 
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ports  on  the  concentrator  modules  of  a 
different  topology.  The  Ethernet  net- 
work-management module  can  control 
Token-Ring  modules  and  ports,  for  ex- 
ample, but  cannot  get  their  statistics. 

One  important  obstacle  to  configur- 
ing these  modules  is  the  lack  of  an  alias 
file  (a  list  of  mappings  of  hardware  physi- 
cal addresses  to  logical  names,  used  for 
troubleshooting)  for  tracking  the  MAC 
(media-access  control)  layer  addresses  of 
the  devices  on  the  network.  Before  you 
can  manage  the  SNMP  module,  you  must 
physically  attach  a  terminal  to  each  mod- 
ule on  the  console  port  and  program  in 
its  IP  (Internet  Protocol)  address.  Lannet 
should  provide  a  BOOTP  or  RARP  (Re- 
mote Address  Routing  Protocol)  server 
utility  to  download  information  automat- 
ically, as  SynOptics  Communications 
does  for  its  devices. 

PEERING  INTO  THE  HUB 

The  LET-36  relies  on  MultiMan  software 
for  its  SNMP  management  console. 
MultiMan  runs  on  a  Sun  SPARCstation 
under  SunOS  and  provides  in-band  and 


NETWORKING 

Enterprise  Hubs 

out-of-band  management  using 
Serial  Line  Interface  Protocol 
(SLIP)  over  a  serial  link. 

Unlike  most  of  the  manage- 
ment offerings  from  the  other 
vendors,  MultiMan  does  not 
support  either  HP  OpenView 
or  SunNct  Manager.  This  may 
make  it  more  difficult  to  inte- 
grate network  devices  from 
other  vendors  into  the  LET- 
36's  management  platform. 
Lannet  does  plan  to  add  HP 
OpenView  support  during  the 
first  half  of  next  year,  however. 

MultiMan  and  Ungermann- 
Bass's  NetDirector  are  among 
the  few  network  management 
stations  whose  architecture  is  based  on 
a  powerful  SQL  (structured  query  lan- 
guage) database.  With  this  type  of  archi- 
tecture, you  can  perform  freehand  que- 
ries rather  than  pick  options  off  the 
menu.  The  feature  is  rather  cryptic,  how- 
ever, and  is  likely  to  require  consulting 
the  manual  at  least  occasionally  for  as- 
sistance. 


lannet s  MultiMan  network  management  system  can  give  you  an 
overview  of  various  types  of  network  activity  by  simultaneously 
displaying  on-screen  information  about  those  activities. 


MAPPING  THE  NETWORK 

MultiMan  keeps  pace  with  competing  so- 
lutions by  letting  you  build  a  map  of  your 
network.  In  navigating  through  the  vari- 
ous devices,  you  call  up  detailed  displays 
at  the  board  or  module  level.  Fault, 
event,  and  threshold  alarms  appear  on- 
screen. 

The  LET-36's  4-bit  control  bus  does 


Please  write  to:  PC  Magazine,  P.O.  Box  54093,  Boulder, 
CO  80322.  Include  your  mailing  label  from  a  recent 
issue  of  PC  Magazine  for  faster  service.  Please  allow 
up  to  60  days  for  change  of  address  to  take  place. 
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Offers. 


Buy  Lotus  Ami  Pro  3.0  for  the  low 
Software  Spectrum  price  of  $239-  Get 
Windows  3.1  FREE! 
or 

Buy  Lotus  Ami  Pro  3-0  for  the  low 
Software  Spectrum  price  of  $239-  Get 
Norton  Desktop  2.0  For  Windows  FREE! 

Software  Spectrum  has  some  of  the  most  ami- 
able offers  around  on  the  friendly  Windows'"  word 
processor  from  Lotus',  AmiPro'"  3  0.  When  you 
purchase  the  standard  edition  of  Ami  Pro  3  0  for  the 
low  Software  Spectrum  price  of  $239,  you'll  receive 
either  Microsoft*  Windows  31  or  The  Norton 
Desktop™  2.0  for  Windows  from  Symantec™ 
absolutely  free!* 

Ami  Pro  3  0  is  the  friendly  Windows  word 
processor  that  will  make  your  work  dramatically 
easier  -  and  better-looking  than  ever  before.  It  was 
designed  from  the  ground  up  for  Windows.  And 
and  as  a  free  bonus  when  you  purchase  Ami  Pro 
3.0,  you'll  receive  either  the  unprecedented  operat- 
ing environment,  Windows  3.1;  or  the  fully  integrat- 
ed utilities  solution,  The  Norton  Desktop  for 
Windows. 


And  speaking  of  friendly,  Software  Spectrum 
offers  all  the  convenience  of  toll-free  telephone 
shopping.  Responsive,  knowledgeable  salespeople 
who  know  more  than  just  prices.  Reliable  technical 
support.  Plus  same-day  shipping  of  orders  received 
before  4:00  pm  (Central).  So  order  your  copy  of  Lotus 
Ami  Pro  3-0  today.  And  find  out  just  how  amiable  a 
word  processor  can  be.  This  offer  is  good  until 
December  15, 1992  or  while  supplies  last. 


f|D  'MORTON 
Ulf  DESKTOP 

-2  AmiPro 


AmiPro 


•SOFTWARE 
•SPECTRUM 

1-800-824-3323 

7:00  am  to  7:00  pm  (Central) 


•Until  December  15.  1992  or  while  supplies  last.  CI992  Software  Spectrum.  Lotus  is  a  registered  trademark  and  AmiPro  is  a  trademark  of  Lotus  Development  Corporation.  The  Norton  Desktop  and  Symantec  are  trade- 
marks of  Symantec  Corporation-  Microsoft  is  ■  registered  trademark  and  Windows  is  a  trademark  of  Microsoft  Corporation 
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not  always  allow  the  modules  to  be  up- 
dated on-screen,  however.  MultiMan  al- 
ways displays  modules  in  slots  17.  18,  35, 
and  36.  even  if  none  are  actually  installed. 
This  problem  should  be  fixed  once  Lan- 
net  updates  its  4-bit  bus. 

Unfortunately,  you  cannot  display  a 
single  port  by  itself,  nor  can  you  distin- 
guish the  type  of  media  connected  to  any 
given  port.  You  can  distinguish  some  con- 
nector types,  but  some  of  the  information 
is  not  legible  unless  you  navigate  further 
down  for  a  more  detailed  view. 

Under  heavy  network  usage,  the  net- 
work-management console's  speed  and 
functionality  are  limited.  When  we 
loaded  down  the  network  with  traffic,  the 
console  either  locked  up  or  responded  so 
slowly  that  the  simplest  alerts  took  many 
minutes  to  appear. 

Configuration  management  is  avail- 
able, but  only  as  far  down  as  the  module 
level.  You  can  move  modules  from  one 
network  to  another  from  the  console,  and 
you  can  take  advantage  of  some  of  a  mod- 
ule's built-in  redundancy.  For  example, 
you  can  set  an  Ethernet  module  to  switch 
to  another  network  in  case  its  current  net- 
work fails.  A  few  modules,  mainly  bridge 
and  management  modules,  also  offer  this 
feature  at  the  port  level. 

The  product's  documentation  is  not 
easy  for  inexperienced  users  to  under- 
stand. On-line  help  is  available  but  can- 
not be  customized.  The  company  pro- 
vides 12  months  of  end-user  support  for 
its  hardware  products  and  three  months 
for  software. 

The  MultiNet  LET-36  has  many  com- 
mendable capabilities.  But  the  features 
that  are  either  missing  or  not  fully  imple- 
mented may  make  Lannet's  hubs  cum- 
bersome to  maintain  in  a  large  installa- 
tion. 

Optical  Data  Systems  Inc. 

0DS295 

BY    PADRAIC    R.  BOYLE 

The  bargain  among  enterprise  wiring 
hubs  is  the  ODS  295  from  Optical  Data 
Systems  (ODS).  The  ODS  295  costs  only 
half  as  much  as  solutions  from  SynOptics 
Communications  or  Ungermann-Bass, 
and  it  is  the  only  product  reviewed  that 
offers  a  PC  inside  the  hub. 

There    are    drawbacks,  naturally. 


The  Shape  of  Things  to  Come 


High-speed  networking  may  soon  be  only  a 
simple  upgrade  away.  Currently,  concentrator 
modules  force  network  devices  to  share  the 
10-megabit-per-second  bandwidth.  More 
expensive  switching  modules  will  give  devices 
a  chance  to  use  Ethernet's  entire  10-Mbps 
bandwidth. 


In  the  future,  we  expect  vendors  to  offer 
concentrator  modules  that  will  accept 
daughterboards  that  contain  the  switching 
element.  This  will  enable  you  to  migrate 
individual  users  to  higher-speed  networks 
without  sacrificing  your  existing  investment. 


Switched  ready  concentrator  module 


Wiring  hub 
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Port  #12 


Sockets  for  daughterboard 
housing  the  switching  element 


On  board  bus  connecting 
daughterboards  together 


FDDI  support  could  be  better,  as  could 
network  management.  But  overall,  the 
295  is  a  solid  buy  for  the  cost-conscious 
customer. 

A  pioneer  in  fiber-optic  wiring  hubs, 
ODS  introduced  the  first  line  of  Ethernet 
fiber-optic  transceivers  and  workgroup 
hubs  in  1987,  and  was  one  of  the  first  com- 
panies to  run  Token-Ring  over  fiber-op- 
tic cabling.  These  innovations  proved 
successful — last  year  ODS  rang  up  $37 
million  in  revenue. 

We  wanted  to  look  at  ODS's  new  pre- 
mier hub,  the  1090.  Unfortunately,  the 
Ethernet  and  Token-Ring  modules  are 
not  vet  available 


SUITABILITY  TO  TASK 


for  it.  Instead,  we 
looked  at  the  ODS 

295.  with  ODS's 
own  LanVision,  a 
DOS-based  SN- 
MP  package. 

Like  the  ODS 

296,  its  sister  hub. 
the  ODS  295  of- 
fers two  physical 
buses:  Ethernet  at 
the  top  and  Token-Ring  on  the  bottom. 
But  whereas  the  295  has  one  bus  for 
Ethernet,  the  296  breaks  the  Ethernet 
bus  into  three  separate  sections,  taking 
up  four  slots  each.  In  effect,  the  296  gives 
you  three  independent  Ethernet  seg- 
ments on  one  hub.  Depending  upon  your 
network  design,  this  can  be  either  a  usa- 


ODS 

295 

POOR 

FAIR 

G000 

EXCELLENT 

Management 

• 

o 

o 

Troubleshooting 

• 

• 

o 

Expandability 

• 

o 

o 

Fault  tolerance 

• 

• 

o 

Bridging  and  routing 

• 

o 

o 

ble  option  or  a  drawback. 

The  295  and  296  share  the  same  To- 
ken-Ring backplane  design.  With  the  flip 
of  an  internal  switch,  you  can  have  three 
separate  Token-Ring  backplanes  on  the 
bottom,  with  four  slots  each.  You  can 
partition  them  into  three  networks,  or 
into  one  4-slot  and  one  8-slot  network, 
or  one  12-slot  network.  In  addition  to  the 
three  internal  networks,  you  can  parti- 
tion each  module  from  the  backplane  to 
configure  up  to  12  individual  networks  in 
one  chassis,  giving  you  more  flexibility  in 
your  Token-Ring  network. 

Neither  the  295  nor  296  offers  you  a 
separate  manage- 
ment bus.  They  each 
deliver  management 
data  and  network 
traffic  across  the 
same  bus,  and  thus 
may  be  adversely  af- 
fected by  heavy  traf- 
fic. 


CRAMMIN6  THE  FILE 
SERVER  INTO  THE  HUB 

Unlike  its  competitors,  ODS's  modules 
suffer  from  two  major  problems.  First, 
they  aren't  hot-swappable.  If  you  have  to 
replace  a  module,  the  hub  must  be  taken 
down.  Second,  some  modules  are  slot- 
specific,  so  you'll  be  limited  in  how  you 
can  populate  the  wiring  hub. 

The  Token-Ring  and  Ethernet  con- 
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SUPPLIER  OF  DISKETTES  TO  THE  OEM  MARKET,  WITH  SUCH 
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centrator  modules  both  support  a  wide 
variety  of  media.  Bridging  and  routing 
are  available  for  both  types  of  networks. 

Though  the  295  and  296  lack  FDDI 
concentrator  modules  of  their  own,  you 
can  use  their  386  Connection  Server 
module  to  create  an  FDDI  router.  The 
Connection  Server  is  a  20-MHz  80386 
server  module  that  can  route  or  bridge 
between  any  two  networks.  Various  con- 
figurations are  available;  the  high-end 
configuration  supplies  a  120MB  IDE  (in- 
tegrated development  environment) 
hard  disk  and  10MB  of  RAM. 

The  Connection  Server  should  supply 
you  with  greater  flexibility,  but  swapping 
network  adapters  can  be  a  frustrating  ex- 
perience. For  example,  ODS  supplied  us 
with  Token-Ring  and  FDDI  adapters 
routed  together  via  NetWare  running  on 
the  server  module.  When  we  swapped 
the  ODS-supplied  Olicom  Token-Ring 


►FACT  FILE 


ODS 295 

Optical  Dam  Systems  Inc.,  1101  East 
Arapaho  Rd.  Richardson,  TX  75081; 
214-234-6400;  fax.  214-234-1467. 


List  price:  S2.230  for  chassis  294-21  (power  supply 
module).  S1.590;  294-BT  (12-port  lOBaseT  STP/UTP 
concentrator  module).  $1,695.  294-TFR  (11 -port  10- 
BaseT.  1-port  lOBaseFL).  $2,195.  294-FR  (12-port  10- 
BaseFLI,  $4,095;  294-TN  (8-port  thin-coax  Ethernet 
module),  $2,245;  294-AU  (12-port  thick-coax  Ethernet 
module),  $2.350. 294-BTS  (12-port  standalone  lOBaseT 
module),  $1,795.  294-ATR5  (16-port  Token  Ring  STP/ 
UTP  module).  $2,150.  294-8TRF  (16-port  fiber-optic  To- 
ken-Ring module).  $2,320;  294-ATRJ  (16-port  STP/UTP 
module).  $2,320;  294-ATR9  (16-port  Token-Ring  STP 
with  DB-9  connectors).  $2.320: 294-BRC  (4-port  Token- 
Ring  In/Out  module  with  network  management). 
$3,240;  294-8111  (Token-Ring-to-FDOl  router  module), 
$12,000;  294-8109  (Token-Ring-toEthernet  router 
module).  $12,000,  294-9E  ISNMP  retiming  module  for 
Ethernet),  $3,895,  294-TRM  (SNMP  retiming  module 
for  Token-Ring).  $3,730.  LANVision  for  DOS  (network 
management  software),  $3,1 15 
In  short  The  ODS  295  is  the  best  value  among  the 
hubs  reviewed  here,  although  its  FDDI  support  is  lim- 
ited Its  bridging  function  displayed  good  throughput 
on  our  performance  tests,  but  it  slowed  down  when 
actually  passing  the  frames  to  another  network  while 
filtering  them  ODS  offers  a  20-MHz  386  server  module 
that  fits  into  two  slots  on  the  hub 
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card  and  an  FDDI  card  with 
two  Ethernet  cards,  the  386 
Connection  Server  module 
failed  to  operate.  We  tried  re- 
setting the  386  module  several 
times,  but  it  wouldn't  work.  In 
fact,  ODS  itself  could  not  get 
the  product  to  work. 

If  there's  a  drawback  to  the 
Connection  Server,  it's  in  the 
number  of  slots  required  in  the 
hub:  It  requires  two  slots  and 
the  network  connections  take 
one  additional  slot. 
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MANAGING  THE  HUB 

To  manage  these  Token-Ring 
and  Ethernet  segments,  you 
need  a  separate  management  module  for 
each  type  of  segment.  The  Token-Ring 
management  module  takes  up  two  valua- 
ble hub  slots.  The  Ethernet  module  uses 
one  slot. 

The  Token-Ring  management  mod- 
ule controls  the  configuration  of  the  To- 
ken-Ring modules  and  also  manages 
them  with  SNMP.  LEDs  on  the  front  of 
each  Token-Ring  module  indicate  the 
status  of  each  port. 

The  Ethernet  management  module 
performs  several  tasks,  from  SNMP  man- 
agement to  retiming  and  repeating  of  the 
network  signal  between  hubs.  An  on- 
board RISC  processor  handles  packet 
analysis  and  statistical  data  and  delivers 
it  back  to  the  centralized  management 
station.  LEDs  on  the  front  of  the  Ether- 
net management  module  give  informa- 
tion about  its  status. 

LanVision  monitors  the  hub  by  inter- 
rogating the  management  modules.  Un- 
like solutions  from  most  of  the  other  ven- 
dors in  this  review,  LanVision  is  a 
standalone  DOS  application  that  does 
not  run  under  Sun's  SunNet  Manager  or 
HP  OpenView. 

LanVision  provides  a  topology  map 
that  uses  icons  to  represent  the  hubs  and 
their  locations.  It  implements  pull-down 
menus  to  allow  you  to  manage  SNMP 
and  its  alarms.  LanVision  also  allows  you 
to  add.  delete,  and  configure  your  net- 
work topology. 

You  can  control  individual  ports  and 
set  thresholds  to  monitor  events  by  port 
or  module.  If  a  failure  occurs  or  a  thresh- 
old is  exceeded,  LanVision  will  notify 
you  through  visual  and  audible  alarms. 


OOS's  LanVision  Is  a  DOS-based  network  management  package  that 
uses  pull-down  menus  to  give  you  statistical  information, 
such  as  line  errors  for  various  stations. 


You  can  configure  these  alarms  for  each 
network  device.  This  option  offers  the 
ability  to  set  a  user-defined  reponse  to 
an  exceeded  threshold.  If,  for  example, 
an  Ethernet  port  is  transmitting  short 
frames  and  a  threshold  is  exceeded,  you 
can  configure  the  port  to  shut  off  auto- 
matically and  send  back  an  alarm  to  the 
management  station. 

Graphical  representation  of  statistics 
is  available  in  real  time.  You  can  monitor 
up  to  five  different  SNMP  agents  concur- 
rently. These  statistics  can  be  displayed 
as  a  histogram  with  differently  colored 
lines  for  each  monitored  agent.  These 
graphs  are  not  particularly  clear  when 
you're  monitoring  more  than  two  agents 
at  a  time,  however. 

Security  is  always  an  issue  in  wide- 
area  networking.  LanVision  provides 
multilevel  security  to  prevent  unautho- 
rized access  to  the  concentrators.  By  us- 
ing ODS's  own  SNMP  agents,  you  can 
prevent  any  new  devices  or  changed 
addresses  from  entering  the  network. 
You  can  use  these  two  agents  to  secure 
a  network  from  unauthorized  personnel. 

ODS  supplies  a  one-year  warranty 
and  an  8(K)  number.  If  you  purchase  a 
maintenance  contract,  24-hour  support  is 
available. 

ODS  offers  much  of  what  its  competi- 
tion has,  but  at  less  expense.  Some  of  the 
missing  features  may  or  may  not  be  the 
deciding  factor  in  your  hub  decision,  but 
the  price  may  be.  With  good  SNMP  man- 
agement, fair  graphing  skills,  a  wide  vari- 
ety of  network  configurations,  and  a  de- 
cent price,  ODS  can  be  the  right  solution 
for  your  enterprise  networking  needs. 
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Both  products  give  LaserJet*  owners 
100%  PostScript*  compatible  output. 
But  one  is  built  to  do  it  a  lot  fester. 


Let's  face  it.  Some  things  in  this  world  were  de- 
signed for  speed.  And  other  things,  well,  just  weren't. 

Take  Pacific  Data  Products'  PacificPage  PE/XL™  and 
Hewlett-Packard's  PostScript  Cartridge.  Both  give  you 
1(X)%  PostScript  compatible  output,  but  only  one 
delivers  it  with  blazing  speed.  To  be  precise,  PacificPage 
PF./XI,  performs  up  to  8  times  faster  than  HP®  or  any 
other  standalone  cartridge  with  Windows  as  well  as  DOS. 

You're  probably  thinking  that  to  get  speed  like  this, 
you'll  sacrifice  print  quality  or  pay  a  lot  more.  Nope. 
When  wre  say  100%  PostScript  compatible  output,  we 
mean  it.  You'll  get  exactly  the  same  output  as  you 
would  from  HP  or  Adobe?  We're  so  sure  of  it,  that  we 
back  PacificPage  PE/XL  with  a  60-day  money  back 
guarantee  of  satisfaction. 

As  for  price,  just  compare.  PacificPage  PE/XL 
includes  a  cartridge,  an  accelerator  board  with  2  MB  of 
memory  and,  of  course,  its  impressive  speed  for  only 


HP  PostScript  PacificPage  XL 
Cartridge 


S14  more  than  HP's  cartridge 
and  2  MB  of  memory. 

PacificPage  PL/XL  is  easy    II  3:37  ■  :35  I 

tO  install.  Illst  slip  the  PUMHvJLfH*fwJ| 

tridge  in  am  I  aserjel  III'.  Ill'  IU&h&£2£ihQ 

Plus,  III,  HID,  or  HIP,  and  slide  the  accelerator  board 
into  the  memory  slot.  It's  compatible  with  all  software 
applications  that  support  PostScript  output. 

Whv  wait?  Gill  Pacific  Data  Products  at 
(619)  597-32(X)ext.  1210,  Fax  (619)  552-0889. 
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ill  the  Hardware. 

Industry  Standard  Hardware 

Complete  Network  has  Intel"  EtherExpress16™ 
LAN  Adapters  for  your  network  connections. 
Installation  is  easy  because  the  cards  are  totally 
software  configurable  and  automatically  adjust 
for  8  or  1 6  BIT  card  slots.  These  Plug  W  Forget™ 
cards  from  Intel  set  the  standards  for  Ethernet 

LAN  adapters. 

High  Performance  Software 

Complete  Network  features  the  WEB"  3.0  Net- 
work Operating  System,  winner  of  the  LAN  Times 
1 992  8esr  of  Times  award.  WEB  3.0  is  a  fast  and 
flexible  system  which  is  simple  to  learn  and  easy 
to  use.  It  supports  DOS  and  Windows™  and  is 
Novell"  compatible.  WEB  3.0  pro- 
vides the  first  peer-to-peer  net- 
work to  equal  or  exceed  the  perfor- 
mance of  most  dedicated  server 
based  systems. 


LICENSED 
TECHNOLOGY 


Everything  Else  You  Need 

Complete  Network  has  everything  else  you  need 
to  set  up  your  network:  cable,  connectors,  termi- 
nators, and  even  a  cable  stripping  tool. 
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All  the  Software.      All  from  One  Sour< 


Easy  Installation 

An  easy  installation  guide  helps  you  quickly  and 
easily  set  up  your  Complete  Network 

Just  the  Nodes  You  Need 

With  the  Complete  Network  you  can  start  with  any 
number  of  nodes  and  add  any  number  of  nodes 
to  your  network  at  any  time.  Combine  any  of  these 
packages,  up  to  255  nodes,  to  fit  your  needs. 
CN-2  2  Node  Package  $395.00 
CN-5  5  Node  Package  $995.00 
CN-10  10  Node  Package  $1,895.00 
CN-15  15  Node  Package  $2,795.00 
CN-30  30  Node  Package  $4,995.00 
CN-A     Add-A-Node  Package  $225.00 

45  Day  Money-Back  Guarantee 
US  and  Canada  Toil-Free 

1-800-345-2356 

FAX  (503)  585-4505 
Buffalo  Products,  Inc. 
2805  19th  St.  SE,  Salem,  OR  97302-1520 
Response  Code:  A2CN1 


Toil-Free 
Complete  Technical  Support 

Buffalo  provides  technical  support  for  all  the 
hardware  and  software  of  your  Complete  Net- 
work. You  only  need  to  make  one  contact  for 
support  for  any  part  of  your  network  system. 
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France  ■  0 1  -4827-6736:  Germany  -  081 52-791 2-(0)-50 
02241  -66071 :  Italy  -  02-261  -0051 ;  Belgium  -  01 6-40041 6 
Denmark  -  42-95-3888.  38-89-0909 
Finland -0-351-5055.  0-803-6033;  Netherlands 
073-440700;  Norway  -  2-21 4-050:  Hong  Kong  -  861  -21 1 2 
Korea  -  02-783-5344;  Israel  -  3-560-3837 
International  •  81-45-681-5401 
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SynOptics  Communications  Inc. 

LattisNet  System  3000 

BY    PADRAIC    R.  BOYLE 

If  you've  got  the  budget.  SynOptics  Com- 
munications has  got  the  hub.  The  Lattis- 
Net System  3000  offers  top-notch  man- 
agement features  backed  up  by  leading- 
edge  modules.  But  our  configuration  of 
the  System  3000  ran  $20,000  to  $30,000 
more  than  similar  solutions. 

We  tested  the  12-slot  System  3000 
with  Ethernet.  FDDI.  and  Token-Ring 
host,  bridge,  and  router  modules  in- 
stalled. The  configuration  we  used  for 
evaluation  included  three  network-man- 
agement modules  for  Ethernet.  FDDI, 
and  Token-Ring;  a  Network  Control  En- 
gine (NCE);  and  a  Sun  Microsystems 
workstation  running  LattisNet  Manager 
for  UNIX  to  monitor  traffic  across  the 
network. 


SUITABILITY  TO  TASK 

LattisNet  System  3000 

POOR     FUR     GOOD  EXCEUENT 

Management                    9    9  9 

o 

Troubleshooting                9    9  9 

9 

Expandability                   9    9  9 

9 

Fault  tolerance                  9    9  9 

9 

Bridging  and  routing           9    9  9 

9 

FIVE  BACKPLANE  DESIGNS 

SynOptics  offers  five  different  versions  of 
the  3000.  Each  backplane  includes  a  sepa- 
rate management  bus.  The  3000-01 -HW 
offers  five  Ethernet  networks.  The  3000- 
04-HW  adds  two  Token-Ring  networks. 
The  3000-05  adds  three  FDDI  networks 
to  the  3000-04.  Both  the  3000-04  and  the 
3000-05  also  come  with  redundant  power 
supplies. 

A  host  of  modules,  from  AppleTalk 
concentrators  to  routers,  plug  into  these 
hubs.  All  have  a  Flash  EPROM  or  non- 
volatile RAM  for  software  upgrades 
across  the  network. 

SynOptics  offers  Ethernet  modules 
for  thinnet.  thicket.  UTP.  and  fiber.  A  se- 
curity option  for  these  modules.  LattisSe- 
cure.  ensures  that  only  data  from  a  partic- 
ular Ethernet  adapter  can  travel  through 
a  module's  port.  If  an  unauthorized  card 
address  is  plugged  into  that  port,  the  net- 


work manager  is  alerted  and  the  port  is 
segmented  from  the  network. 

The  Token-Ring  modules  are  avail- 
able for  STP  and  UTP  cable.  Using  tech- 
nology developed  jointly  with  IBM,  the 
SynOptics  product  reduces  jitter  and 
crosstalk  by  retiming  the  signal  as  it  pas- 
ses through  the  Token-Ring  host  module, 
a  concentrator  module. 

Bridge   and   repeater  Token-Ring 


modules  are  available  for  fiber-optic  or 
STP  cabling.  With  the  3522  Token-Ring 
bridge  and  fiber  extenders,  hubs  can  be 
linked  from  up  to  two  kilometers  away. 
The  bridging  module  can  filter  out  spe- 
cific protocols  and  addresses. 

The  Token-Ring  NMM  has  an  on- 
board 80186-class  processor  and  one 
megabyte  of  DRAM  to  gather  and  pro- 
cess management  data.  A  secondary  ring 
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Syn Optics'  LattlsNet  management  system  provides  a  graphical 
view  of  tiw  hub.  You  can  monitor  network  status  via  Indicators 
that  It  color-codes  according  to  the  threshold  levels  you  set 


path  provides  a  redundant  link.  Lights  on 
the  front  of  each  module  indicate  the  cur- 
rent operating  conditions  of  each  port 
and  whether  the  network  is  running  at  4 
or  16  megabits  per  second. 

The  FDDI  host  modules  offer  STP 
and  fiber-optic  cabling.  The  FDDI  NMM 
boasts  an  on-board  AMD  29005  RISC 
processor  for  high-speed  packet  process- 
ing. The  two  ports  let  you  create  redun- 
dant System  3000s  for  greater  fault 
tolerance.  A  fully  loaded  3000  can  accom- 
modate up  to  40  FDDI  stations.  LEDs 
on  the  front  of  the  module  show  the  sta- 
tus of  each  port. 

SynOptics  offers  a  Xyplex  terminal 
server  for  connecting  terminals,  printers, 
or  modems  to  the  network.  The  terminal 
server  plugs  into  the  Ethernet  bus  and 
can  connect  16  devices  running  at  38.4 
kilobits  per  second.  Protocols  like  TCP/ 
IP  and  DEC  LAT  (Local  Area  Trans- 
port) are  also  supported. 

NETWORK  MANAGEMENT  MODULE 

To  monitor  these  modules,  SynOptics  of- 
fers separate  network  management  mod- 
ules (NMMs)  for  Ethernet,  FDDI.  and 
Token-Ring.  The  NMMs  use  the  man- 
agement bus  to  gather  information  about 
the  module's  configuration,  network  ac- 
tivity, and  diagnostic  data  at  the  hub. 
They  provide  out-of-band  management 
and  also  report  on  port  status. 

Filters  can  be  set  up  on  the  NMM  to 
reduce  the  amount  of  management  infor- 
mation passed  across  the  network.  You 
can,  for  example,  capture  IPX  packets 
and  pass  only  those  packets  to  the  man- 
agement station  for  analysis.  There,  the 
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management  station  can  dis- 
play the  data  as  a  graph  or  store 
it  as  an  ASCII  file  for  later  anal- 
ysis. 

As  a  network  grows,  it's 
cumbersome  to  pass  filtered 
data  up  to  the  management  sta- 
tion. The  Network  Control  En- 
gine (NCE)  solves  this  prob- 
lem. A  powerful  12.5  MIPS 
(million  instructions  per  sec- 
ond) Sun  SPARCstation,  the 
NCE  module  plugs  into  the 
3000  and  processes  manage- 
ment data  at  the  hub,  passing 
the  results  back  to  the  manage- 
ment station.  With  the  NCE  in- 
stalled,  the  hub  can,  for  exam- 
ple, inform  the  management  station  that 
1,000  IPX  packets  were  captured,  with- 
out having  to  pass  the  actual  packets 
across  the  network. 

THE  NETWORK  MANAGEMENT 
TRIPLE  THREAT 

SynOptics  offers  three  management 
packages:  Lattis  E-Z  View,  LattisNet 
Manager  for  DOS,  and  LattisNet  for 
UNIX. 

Lattis  E-Z  View,  $695,  is  a  DOS-based 
Windows  product  for  small  Ethernet 
LANs.  It  monitors  and  graphs  network 
activity  and  fault  errors  and  allows  you 
to  set  thresholds.  If  a  threshold  is  met, 
the  agent  on  the  NMM  initiates  a  prede- 
fined response,  such  as  partitioning  a  de- 
vice from  the  network. 

LattisNet  Manager  for  DOS,  which  is 
a  Windows  package,  runs  $3,295.  It  aug- 
ments the  functionality  of  Lattis  E-Z 
View  with  NCE-based  protocol  analysis 
and  support  for  Token-Ring  networks. 

If  you  need  to  manage  Ethernet, 
FDDI,  and  Token-Ring  networks,  you 
will  want  LattisNet  for  UNIX.  This 
$6,500  package  runs  on  Sun  Microsys- 
tems' SNMP  console,  SunNet  Manager. 
With  SunNet  Manager,  the  LattisNet 
System  3000  allows  you  to  set  activity 
thresholds,  automate  responses,  and  ana- 
lyze data  from  other  SNMP  devices,  such 
as  routers. 

These  management  packages  use  a 
bit-mapped  image  to  represent  the  net- 
works. SynOptics  automatically  updates 
these  views  in  real  time.  If  you  pull  out 
a  module  or  install  a  new  one,  the  image 
immediately  reflects  the  change. 


MANAGEMENT  TOOLS 

SynOptics  offers  a  number  of  distinctive 
management  tools.  Running  on  top  of 
LattisNet  Manager  for  DOS  and  Lattis- 
Net for  UNIX  are  the  LattisWare  Solu- 
tions. These  tools  are  aimed  at  enabling 
network  managers  to  sift  the  vast  quan- 
tity of  network  management  information 
quickly. 

There  are  five  applications — MIB- 
Man,  MeterMan,  FaultMan,  PolicyMan, 
and  TrendMan.  All  run  on  Unix;  MIB- 
Man  and  MeterMan  are  also  available  for 
DOS. 

MIBMan  allows  you  to  import  other 
vendors'  MIBs  (management  informa- 
tion bases)  easily.  MeterMan  displays 
network  information  as  a  network-health 
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LattisNet  System  3000 

SynOptics  Communications  Inc.,  4401 
Great  America  Pkwy..  Santa  Clara,  CA 
950524185;  408-988-2400; 
fax,  40X-764- 1197. 


List  price:  3000-01  (12-slot  Ethernet-only  chassis  with 
power  supply).  $2,295:  3000-05  (12-slot  Ethernet.  To- 
ken-Ring, and  FDDI  chassis  with  power  supplyl,  $4,495 
3308A  ( 1 2-port  1 0BaseT  module).  $1 ,495.  3307HD  (24- 
port  10BaseT  module).  $3,295. 331 3-02 -A  (2-port  Ether- 
net network  management  module).  $4,895.  3502A  (12- 
port  STP/UTP  Token-Ring  module),  $1,295.  3505A  (12 
port  UTP  Token-Ring  module).  $1,795,  3513-A  (Token- 
Ring  management  module  with  STP  repeater),  $5,195: 
3902  (4-port  STP  FDDI  host  module),  $4,995:  3904  (4- 
port  fiber  optic  FDDI  host  module),  $7,495:  3910S-04 
(FDDI  network  management  module),  $14,995:  3383- 
02  (Ethernet  local  router).  $5,895:  3386-02  (Ethernet 
remote  router),  $6,495:  3323S  (Ethernet  local  bridge). 
$3,795:  3356  (Ethernet  remote  bridge),  $8,800;  Lattis- 
Net Manager  (Unix-based  network  management  soft- 
ware!, $3,995.  LattisNet  Network  Management  for 
DOS  (DOS-based  network  management).  $3,495 
In  short  SynOptics'  LattisNet  System  3000  offers  a 
top-notch  but  expensive  solution  for  managing  a  net- 
work Its  Network  Management  modules  allow  you  to 
filter  out  unneeded  data,  while  its  Network  Control  En- 
gine gives  you  quicker  access  to  management  data 
SynOptics  also  offers  a  number  of  powerful  manage- 
ment programs,  including  several  specialized  utilities 
And  it  recorded  the  best  throughput  with  64-byte  pack- 
ets on  our  tests.  SynOptics  is  developing  Ethernet 
switching  technology  that  should  greatly  improve 
speeds  on  multiple  Ethernet  segments. 
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their  own  running  mate: 

Quayle 


Gore 
M  Norton 
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PC  Magazine 

gave 
Time  Line  5.0 

a  ringing 
endorsement 


There  has  never  been  a 
better  time  to  elect  Time 
Line  as  your  choice  for  pro- 
ject management  software. 
Because  if  you  buy  either 
Time  Line®  for  Windows  or 
Time  Line®  DOS  before 
November  30, 1992, 
Symantec  will  add  a 
Norton  Desktop  to  your  ticket 
absolutely  FREE. 


Time  Line  for  Windows: 
so  usable  you'll  actually  use  it. 

Our  newest  Time  Line  makes  it  easy  to 
gain  fast,  complete  control  of  your  project 
schedules,  resources, 
and  budgets.  So  easy, 
that  you  will  be  cre- 
ating and  printing 
your  first  project 
schedules  within  an 


Time  Line  is  your  best  candinte  for  project  management  — 
no  mailer  which  platform  you  support,  DOS  or  Windows. 

Quickly  perform  complicated  activities, 
like  setting  dependencies  or  assigning 
resources  simply  by  drawing  a  line.  Nobody 
makes  it  easier.  Or  as  powerful.  Time  Line 
gives  you  easy  access  to  powerful  features 
like  effort-driven  scheduling  and  resource 


hour.  Its  intuitive 
Windows  interface 
puts  the  project 
planning  tools  you 
need  right  at  your 
fingertips. 


Vote  Before  November  )0,  And  Get 
The  Perfect  Running  Mate  FREE! 


Buy  Time  Line  for  Windows  right  now,  and  you'll  also  get  a  FREE  ropy  of 
The  Norton  Desktop  for  Windows  (a  $179  value),  the  completely  integrated  working  environment  that 
helps  you  work  faster  and  smarter  in  Windows*  Or  go  with  Time  Line  DOS,  and  get  The  Norton  Desktop 
for  DOS  (a  $179  value),  the  first  visual  integrated  utilities  package  for  DOS  PCs* 

Or  (mi  1-800-118-4111,  eit.  HOI,  For  More  Information. 


leveling.  And  if  all  that  doesn't  persuade 
you,  its  professional-quality  reports  cer- 
tainly will. 

Time  Line  DOS:  the  most  powerful 
features  for  power  users. 

The  incumbent  candidate,  Time 
Line  DOS,  has  long  offered  the  most 
powerful  set  of  project  management  fea- 
tures of  any  contender,  capable  of  taking 
on  the  most  complex  assignments.  For 
nearly  a  decade  it's  been  winning  acco- 
lades from  the  press  and  professional  users 
alike  for  its  in-depth  features  and  highly 
accurate  reporting. 

Whichever  candidate  you  elect  to 

lead  your  projects, 
be  sure  to  cast 
your  vote  at  your 
dealer  now,  so  you 
can  take  full 
advantage  of  this 
limited-time 
Norton  Desktop 
offer.  But  hurry,  this 
offer  expires  on 
11/30/92  — or 
while  supplies  last! 


aits 


•  Offer  valid  in  VS.  only,  and  expires  1 1/30/92  or  while  supplies  last  O  1992  Symantec  Corporation. 
All  trademarks  or  registered  trademarks  are  those  of  their  respective  holders 
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meter.  FaultMan  uses  rules  to  analyze 
data  to  locate  network  faults.  PolicyMan 
creates  industrywide  rules  restricting  net- 
work access.  TrendMan  automates  base- 
lining  for  troubleshooting  the  network. 

LOOKING  TOWARD  THE  FUTURE 

Until  ATM  (asynchronous  transfer 
mode)  becomes  widespread,  SynOptics 
will  offer  an  interim  solution — the 
EtherSwitch.  Expected  to  be  available  by 
year's  end,  the  EtherSwitch  uses  technol- 
ogy developed  by  Kalpana  to  switch 
packets  between  multiple  Ethernet  seg- 
ments. 

SynOptics  is  also  developing  a  single 
router  that  will  connect  Ethernet,  FDDI, 
and  Token-Ring  networks,  and  it  is  work- 
ing with  Cisco  Systems  to  form  the  "Rub 
System" — a  combined  router  and  wiring 
hub. 

SynOptics  offers  a  one-year  warranty 
on  all  of  its  products.  Technical  support 
is  provided  by  value-added  resellers. 

SynOptics  offers  an  excellent  solution, 
with  scalable,  intelligent  hubs  and  net- 
work management  tools  that  are  appro- 
priate for  small,  medium,  and  large  enter- 
prise networks.  Only  large  installations, 
though,  may  have  the  budgets  to  afford 
the  package. 

Ungermann-Buss  Inc. 

Access/One 

BY    PADRAIC    R.  BOYLE 

If  you  need  an  Enterprise  hub  that  can 
connect  not  only  Ethernet,  FDDI,  and 
Token-Ring  devices  but  even  non-net- 
worked terminals,  then  take  a  close  look 
at  Ungermann-Bass's  Access/One. 
Ungermann- 


NETWORKING 

Enterprise  Hubs 

The  Access/One  system  that  we  exam- 
ined for  this  review  consisted  of  an  11- 
slot  hub,  a  Supervisor  module,  and  Ether- 
net, FDDI,  and  Token-Ring  modules.  To 
monitor  our  network,  we  installed  Net- 
Director,  UB's  network  management 
package,  on  a  PC  with  OS/2. 

You  can  also  pur- 
chase the  Access/One 
in  two-  and  five-slot 
chassis.  In  addition, 
UB  has  released  a 
separate  hub,  the  Ac- 
cess/Open, which  uses 
standard  EISA,  ISA, 
and  MCA  option 
cards  instead  of  pro- 
prietary modules. 


SynOptics  is  working 
with  Cisco  Systems  to 

create  a  combined 
router  and  hub — the 
"Rub  System." 


A  CENTRAL  SUPERVISOR 

NetDirector  manages  the  Access/One 
through  a  single  supervisor  module, 
rather  than  a  separate  module  for  each 
type  of  installed  network,  as  with  compet- 
ing products. 

The  Supervisor  gathers  data  from  the 
modules  via  the  control  bus.  Two  other 
buses — the  10-megabit-per-second  QE 
(Quick  Ethernet)  Bus  and  the  320-Mbps 
PlusBus — connect  the  modules. 

The  QE  Bus  can  support  10  Ethernet 
networks  (each  Ethernet  module  being  a 
separate  network).  The  PlusBus  system 
bus  currently  accepts  only  FDDI  mod- 
ules. 

No  Token-Ring  bus  is  available  inter- 
nally; you  can  connect  Token-Ring  net- 
works to  Ethernet  by  plugging  in  a 
bridge,  or  use  external  cables  to  connect 
Token-Ring  modules. 


SUITABILITY  TO  TASK 


Access/One 


Bass  (UB)  has 
been  in  business 
since  1988,  and  it 
offers  the  oldest 
and  perhaps  most 
tested  wiring  hub 
in  this  review.  But 
"oldest"  can  also 
mean  limitations 
as  well  as  reliabil- 
ity. Some  of  the 
modules  do  not  offer  the  top-notch 
performance  of  their  competitors;  other 
modules  can  be  connected  only  with  an 
external  cable. 


POOR     FAIR     GOOD  EXCELLENT 


Management  f 
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Expandability  J 
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Fault  tolerance  4 
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Bridging  and  routing  4 

1  •  o 

o 

MODULES  FOR  EVERY  NETWORK 

UB  offers  more  than 
25  different  modules. 
These  range  from 
concentrator  mod- 
ules to  asynchronous 
and  3270  interface 
modules. 

The  double-tier 
lOBaseT  concentra- 
tor module  connects 
as  many  as  12  10- 
BaseT  devices  and 
offers  one  AUI  (attachment  unit  inter- 
face) device.  For  added  reliability,  fault- 
detection  logic,  such  as  a  link  integrity 
test,  monitors  each  port. 


With  the  addition  of  a  daughterboard, 
more  complex  networks  can  quickly  lo- 
cate problems.  The  daughterboard  lets 
you  simultaneously  monitor  more  than 
one  port-level  statistic.  The  board  also 
cross-references  the  MAC  addresses  of 
the  attached  devices  with  NetDirector's 
database. 

As  with  the  Ether- 
net module,  UB's  To- 
ken-Ring module  has 
two  tiers  of  functiona- 
lity. Each  module  sup- 
ports up  to  12  Token- 
Ring  stations,  on  4- 
Mbps  or  16-Mbps  net- 
works. To  expand 
your  Token-Ring  net- 
work, you  can  exter- 
nally connect  ring-in  and  ring-out  ports. 

A  plug-in  daughterboard  for  the  To- 
ken-Ring concentrator  module  elimi- 
nates jitter  on  the  Token-Ring  network, 
letting  you  install  up  to  235  stations  on 


FACT  FILE 


Access/One 

Ungermann-Bass  Inc.,  3900  Freedom  Circle, 
Santa  Clara  CA  95052;  800-777-452$ 
408-496-01 11;  fax,  408-970-7300,^  ■ 


List  price:  ASE2000  (2-slot  chassis.  $995).  ASE3000 
(5-slot  chassis.  $2,095).  ASE7000  (11 -slot  chassis), 
$2,495.  ASE7000-115  (internal  power  supply).  $1,650; 
ASM700  (SNMP  management  module).  $3,350; 
ASM320T  (12-port  lOBaseT  concentrator  module), 
$1,450;  ASM900  (8-port  thin  coax  Ethernet  concentra- 
tor module).  $2,800;  ASM800  (fiber-optic  Ethernet  con- 
centrator module),  $2,850.  ASM5300  (local  Ethernet 
bridge),  $3,950;  ASM410T  (12-port  Token-Ring  STP/ 
UTP  concentrator).  $1,150;  ASM1000/4  (4-port  FDDI 
concentrator  module),  $12,000;  ASM5361  (FDDI-to- 
Ethernet  local  bridge/router),  $19,995;  ASM1000/10 
(10-port  FDDI  concentrator  module),  $26,000; 
ASM1000/16  (16-port  FDDI  concentrator  module), 
$40,000.  NetDirector  (0S/2-based  network-manage- 
ment software),  $8,000;  ProTools  Foundation  Manager 
(0S/2-based  protocol  analyzer),  $8,995. 
In  short  Ungermann-Bass's  Access/One  is  showing 
its  age  a  bit  and  its  Ethernet  bridge  runs  slower  than 
the  competition.  But  it  remains  generally  versatile  and 
allows  centralized  management  of  many  types  of  net- 
works connected  to  a  hub.  The  management  software, 
NetDirector,  runs  with  OS/2  and  takes  advantage  of 
Microsoft  SQL  Server  to  create  a  SQL  database. 
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Enterprise  Hubs 


a  single  ring  for  UTP  and  STP  wiring.  As 
with  competing  products,  the  daughter- 
board automatically  detects  and  seg- 
ments a  beaconing  network  adapter.  Net- 
work and  port-level  statistics  are  also 
available.  LEDs  on  the  concentrator 
module  indicate  port  status,  module  sta- 
tus, and  automatic  fault  recovery. 

The  FDDI-Ethernet  bridge  module 
has  two  on-board  Intel  960CA  RISC  pro- 
cessors to  speed  up  packet  forwarding 
between  FDDI  modules  connected  to  the 
PlusBus.  You  can  add  a  separate  unit  and 
turn  the  FDDI  module  into  a  single  or 
dual-attached  station. 

The  multiprotocol  remote  bridge/ 
router  can  route  IP,  XNS,  IPX,  and  DEC- 
net  protocols  across  Frame  Relay  or  Tl. 
Software  is  also  available  for  Apple- 
Talk's  Distributed  Datagram  Protocol. 

UB  also  offers  a  local  Ethernet-to- 
Ethernet  bridge,  which  did  not  perform 
well  in  our  testing.  UB  attributes  this  per- 
formance to  the  bridge's  five-year-old  ar- 
chitecture. The  company  hopes  to  solve 
this  problem  with  the  release  of  a  new 
RISC-based  bridge  by  the  end  of  this 


year  or  the  beginning  of  the 
next. 

Of  the  hubs  we  tested,  the 
Access/One  was  the  only  prod- 
uct not  to  have  the  network 
connections  on  the  front  of  its 
modules.  Fifty-pin  Telco  con- 
nectors are  on  the  back  of  each 
card  and  come  out  of  the  back 
of  the  chassis.  There  are  cables 
between  the  card  and  a  punch- 
down  block  or  patch  panel  to 
break  out  the  connections.  This 
is  convenient  when  it  comes  to 
replacing  a  defective  module, 
because  you  don't  have  to 
unplug  all  the  other  modules,  as 
you  do  with  other  hubs. 
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Ungermann-Bass's  OS/2-based  NetDlrector  management  system 
lets  you  view  statistics  about  the  Access/One  hub  while  querying 
a  SQL  database  about  devices  located  across  the  network. 


MANAGING  THE  HUB 

Getting  information  from  a  wiring  hub 
is  crucial — that's  why  UB  supplies  its 
powerful,  OS/2-based  NetDirector.  Un- 
like many  of  its  competitors,  the  NetDir- 
ector uses  client-server  technology.  The 
client,  the  NetDirector  interface,  stores 
and  retrieves  information  from  Microsoft 


SQL  Server. 

The  client-server  design  allows  you  to 
access  information  from  anywhere  on  the 
network.  In  addition,  you  can  use  stan- 
dard reporting  tools  built  for  SQL 
Server. 

UB  claims  that  NetDirector  is  the  only 
network  management  system  that  can 
store  all  the  SNMP  device  information  in 
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excess  inventory 
into  a  tax  break 
and  help  send  needy 
kids  to  college. 

Call  for  your 
free  guide 
to  learn  how  donating  your 
slow  moving  inventory 
can  mean  a  generous 
tax  write  off 
for  your  company. 

CaU  708-690-0010 

Peter  Roskam 
Executive  Director 


P.O.  Box  3021,  Glen  Ellyn,  1L  60138 
Fax  (708)  690-0565 


Claudia  did  not  have  the  finances  to  finish  college.  Excess  inventory 
donations  to  EAL  gave  her  the  scholarship  she  needed  to 
graduate.  Claudia  is  now  with  a  leading  financial  trading  firm, 
happily  married  with  twin  daughters. 
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It's  a  fact  Now  you  can  get  faster 
PostScript*  printing  at  a  new  lower  price. 

According  id  benchmark  performance 
tests*  the  TI  microLaser™  Turbo  printer  is 
faster  than  the  Hewlett  Packard  LaserJet*  III, 
NEC  95  and  Apple*  NTR  when  it  comes  to 
charts,  illustrations  and  desktop  publishing. 
That's  because  it  sports  two  processors  — 
standard  and  RISC  —  for  turbocharged 
speed. 

But  when  it  comes  to  high 
performance,  consider  what  else  the  Turbo 


,  POSTSCRIPT 

i  Software  From  Adobe 


has  to  offer 

Your  choice  of  PC  or  PC/Macintosh' 
configuration.  HP  LaserJet  II  emulation  and 
Adobe*  PostScript  Level  2  software  with  35 
of  the  most  popular  outline  fonts  to  dress 
up  your  documents.  Automatic  swindling 
between  HP  and  PostScript  modes  so  you 
can  print  and  go  —  no  set-up,  no  problem. 
And  the  ability  to  connect  simultaneously  to 
more  than  one  computer,  Windows™-based 
or  Mac,  and  print  with  ease. 

Best  of  all,  with  its  new  lower  price  of 


$1,749*  *  for  the  PC  model  and  only  $50 
more  for  PC  and  Mac  compatibility,  the 
microLaser  Turbo  is  selling  fast,  too.  Call 
right  now  for  more  information  on  the 
Turbo  or  other  microLaser  printer  models. 

1-800-527-3500. 

Texas 
Instruments 


MW  ^ 


'Call  Tl  for  a  copy  of  Genoa  Technology's  benchmaHc  lest  results  and  specifications  of  models  tested. 
*  Manufacturer's  suggested  retail  price  —  dealer  prices  may  vary. 

microLaser  is  a  mJemarlc  of  Texas  Instruments  Incorporated.  Adobe.  r\*tScnpt  and  the  Fb6tScnpx  Logo  are  trademarks  of  Adobe  Systems.  Incorporated,  which  may  be  registered  tn  certain  junsdicrjons. 
Apple  and  Macintosh  arc  teasicred  trademarks  of  Apple  Computer,  Inc.  Window  i>  a  mutemarkof  Microsoft  Corporation.  The  miaoLasrr  pnntrrtamiH'fias  earned  MacWorU\  1^2  Editor's  Choice 
Award  and  the  microLaser  Turbo  has  earned  MacUser's  1992  hour  Mice  award.  Rrpnnred  from  MacUser,  September  1992.  C1992  ZifT communications  Company. 
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Freelance  Graphics  is  so  fast  and  easy  that  PC  Computing  says,  "If  you  can  click 
a  mouse,  you  can  create  stunning  presentations  urith  this  package."  (11/91) 


It's  true.  There  simply  isn't  a  better  way 
to  create  a  presentation  than  with  Freelance 
Graphics™  for  Windows?1  Its  unique 
SmartMasters™  automatically  manage  the 
design  for  you.  Just  select  the  look,  follow 
the  on-screen  prompts  and  fill  in  the  blanks 
with  text  and  graphics.  It's  that  simple. 

So  simple,  in  fact,  that  in  1992  Freelance 


Graphics  has  managed  to  win  every 
major  award  in  its  category,  including 
InfoWorld's  comparative  review  (score:  8.1), 
PCMagazirie's  Editor's  Choice,  PC  Week's 
Graphics  Shootout  and  Computer  Reseller 
News'1  Editor's  Choice. 

What's  more,  a  recent  study  conducted 
by  the  Usability  Sciences  Corporation  found 


©1992  Lotus  Development  Corporation  All  rights  IWftffd  Lotus  is  a  registered  trademark  ami  Freelance  Graphics  and  SmartMasters  arc  trademarks  of  Lotus  Development  Corporation.  Windows  is  a  trademark  m 
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i4w  independent  study  found 
Freelance  Graphics  for  Windows  faster 
and  easier  than  the  competition. 


that  people  trying  Freelance  Graphics  for 
the  first  time  said  it  was  significantly  faster 
and  easier  to  work  with  than  both  Microsoft 
PowerPoint'  version  3.0  and  Harvard 
Graphics  for  Windows. 


GettingStarted 


Our free,  full-featured  working  model 
will  prove  to  you  funv  easy  it  is  to  create 
stunning  presentations. 


All  of  which  means  all  the  evidence  is 
in.  We  just  want  you  to  get  your  hands  on  it. 
Call  us  today  for  your  free,  full-featured 
working  model  at  1-800-872-3387,  ext 
6980. 


Lotus 


Freelance  Graphics  for  Windows 
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A  BAP  DISK  CAN 
DO  SERIOUS  DAMAGE 
TO  YOUR  SYSTEM. 
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There  are  two  types  of  computer  disks. 
Bad  disks.  And  good  disks. 

And  here's  the  problem:  bad  disks  don't 
tell  you  they're  bad  until  It's  far 
too  late.  Suddenly  your  com- 
puter says  you're  expe- 
riencing a  "fatal  disk 
body  has  a  different 
Like  panic.) 
Fortunately,  good  disks  can  tell  you 
they're  good.  They  will  simply  say 
BASF  right  on  the  pack- 
age. And  they  come 
from  the  people  who 
not  only  Invented' 
magnetic  recording,  they  perfected  it. 

The  next  time  you're  buying  disks, 
be  safe.  BASF. 
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NETWORKING 

Enterprise  Hubs 

HUBS     INSIDE     THE  PC 

Wiring  Hubs: 
The  Low-Cost 
Alternative 


a  common  SQL  database.  Using  a  SQL 
database  makes  installing  and  configur- 
ing new  devices  easier.  User-defined 
fields  also  store  extra  information  about 
network  devices — such  as  their  location 
and  serial  number. 

NetDirector  is  fairly  simple  to  use,  al- 
though it  lacks  some  of  the  glitzy  graphics 
of  its  Unix-based  counterparts.  It  pro- 
vides bitmap  images  of  hubs  and  their  lo- 
cations, but  the  images  are  not  updated 
in  real-time.  What's  more,  NetDirector 
provides  most  data  in  cumbersome-to- 
read  raw  numbers  rather  than  graphs. 
You  can.  however,  use  Dynamic  Data 
Exchange  (DDE)  to  graph  the  data  in 
Excel. 

NetDirector's  lack  of  protocol  analy- 
sis is  another  drawback.  To  solve  this 
problem,  UB  plans  to  have  ProTools' 
Network  Control  Series  network  man- 
agement software  incorporated  into  Net- 
Director  by  this  month. 

When  the  SNMP  agent  detects  a  prob- 
lem, audible  and  visual  alarms  inform 
you  of  a  fault:  a  record  of  the  warning 
is  stored  in  an  event  log.  Five  fault-sever- 
ity levels  are  color  coded  and  can  be  cus- 
tomized for  a  group  of  errors  or  thresh- 
olds. The  event  log  is  stored  in  a  format 
that  can  be  exported  into  Lotus  1-2-3  or 
Microsoft  Excel  for  trend  analysis.  The 
event  log  has  a  filter  for  viewing  the  data 
by  device,  event  type,  or  time  interval. 

ON  THE  HORIZON 

UB  is  strengthening  its  product  line 
through  strategic  alliances.  For  its  ATM 
(asynchronous  transfer  mode)  and  multi- 
media solutions,  UB  has  been  working 
with  BBN  Communications  Corp. 
Through  an  agreement  with  Microsoft, 
UB  will  use  LAN  Manager  within  its  hub 
for  communicating  with  WANs.  UB  is 
also  working  with  other  companies, 
including  British  Telecom,  GTE  Corp., 
Motorola,  and  Novell. 

UB  provides  a  one-year  warranty  on 
all  parts.  Support  is  available  through 
VARs  or  from  UB's  Customer  Support 
Organization. 

For  future  networks,  the  Access/ 
One's  interconnectivity  and  speed  will 
depend  on  its  PlusBus  and  RISC-based 
modules.  For  now,  this  hub  offers  many 
other  capabilities.  Strong  SNMP  man- 
agement and  flexibility  make  the  Access/ 
One  a  tough  contender. 


New  technology 
from  Novell  offers 
wiring-hub 
functions  at  a 
fraction  of  the  cost. 
Here's  what  you  can 
expect  from  these 
low-cost  NetWare- 
based  solutions. 

Forget  the  checkbook — 
break  out  the  piggy  bank. 
You're  about  to  embark  on 
a  wiring  scheme  that's  go- 
ing to  cost  hundreds,  not 
thousands,  of  dollars.  Impossible,  you 
say?  Not  with  hub  cards. 

Thanks  to  a  management  specifica- 
tion from  Novell,  you  can  now  wire  small- 
to  medium-size  networks  with  a  hub 
based  on  simple  network  management 
protocol  (SNMP)  cheaply.  Instead  of 
$100  or  $150  for  each  managed  port, 
you'll  need  to  spend  only  about  half  that. 

The  specification,  called  the  hub  man- 
agement architecture  (HMA),  enables 
hubs  the  size  of  an  EISA  or  ISA  adapter 
card  (hence  the  name  hub  card)  to  slide 


into  a  client  PC  or  file  server.  Though  hub 
cards  have  been  available  for  some  time, 
typically  they've  required  the  hub  vendor 
to  create  network-management  software. 

With  HMA,  vendors  can  now  rely  on 
Novell  to  supply  network  management 
through  a  NetWare  Loadable  Module 
(NLM)  called  HubCon.  Many  of  the 
leading  hub  vendors,  including  Cabletron 
Systems,  Chipcom  Corp.,  SynOptics 
Communications,  and  Ungermann-Bass, 
have  announced  support  for  HMA. 

THE  HMA  ARCHITECTURE 

HMA  centers  around  an  interface  that 
Novell  calls  the  hub  management  inter- 
face (HMI).  HMI  contains  five  exten- 
sions to  Novell's  driver  standard,  the 
Open  Data-link  Interface  (ODI).  that  al- 
low vendors  to  write  drivers  that  gather 
management  information  from  the  hub 
cards.  The  drivers  pass  this  information 
up  through  HMI  to  HubCon  or  an  SNMP 
management  agent  in  the  file  server. 

To  date,  two  vendors  have  shipped  or 
announced  hub  cards  for  HMA.  Intel's 
EtherExpress  TPE  Hub  is  priced  at  $749 
for  ISA  and  $849  for  EISA  machines. 
Both  models  provide  a  LAN  adapter  with 
12  lOBaseT  ports.  Intel's  $649  Ether- 
Express  Expansion  Hub  is  an  ISA-bus 
device  that  you  can  use  to  add  another 
12  ports,  or  use  as  the  managed  hub  in 
a  PC  with  an  existing  network  adapter. 

Eagle  Technology  announced  its  hub- 
card  around  press  time.  The  $840 
NE32HUB-Base  contains  12  RJ-45  ports 
on  a  32-bit  lOBaseT  adapter.  If  you  al- 
ready have  a  network  adapter  installed 
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or  need  more  than  12  ports.  Eagle  also 
offers  the  NE32HUB-TPE.  a  $640  12- 
port  hub  without  the  HIBaseT  connec- 
tion. Thinnet  support  is  also  available. 

WINDFALLS  AND  PITFALLS 

HMA  allows  you  to  combine  low-level 
statistics  with  higher-level  network  oper- 
ating system  information  to  trouble- 
shoot  networking  problems.  HubCon. 
for  example,  gives  you  information  that's 
more  specific  than  merely  the  address  of 
a  networked  PC — you  can  identify  the 
user  connected  to  a  particular  port. 

Although  hub  cards  seem  like  the  per- 
fect answer  to  network  management 
woes,  be  careful  about  placing  the  hub 
card  in  the  file  server,  especially  one  that 


Enterprise  Hubs 

has  been  operating  well  for  months.  Un- 
like wiring  hubs.  PCs  don't  allow  you  to 
plug  and  unplug  modules  without  turning 
off  the  hub:  you'll  need  to  bring  the 
server  down  to  replace  the  hub. 

Software  may  also  present  a  problem. 
Running  more  NLMs  (NetWare  Load- 
able Modules)  in  the  file  server  requires 
more  memory  and  processing  power. 
Many  network  managers  are  simply  re- 
luctant to  add  another  application,  in  this 
case  HubCon.  to  the  file  server. 

What's  more,  while  HubCon  can 
monitor  and  report  on  Ethernet  hub- 
cards,  there  still  isn't  a  standard  interface 
for  Token-Ring  hub  cards.  Some  ven- 
dors, such  as  Chipcom.  have  extended 
HMA.  but  the  Token-Ring  management 


applications  they've  created  will  only 
function  w  ith  hub  cards  supporting  these 
vendors'  own  HMA  extensions.. 

Finally,  file  servers  and  wiring  hubs 
typically  aren't  located  in  the  same  room. 
The  wiring  hub  is  designed  to  be  located 
in  a  wiring  closet — not  the  ideal  place  for 
a  file  server,  and  an  even  worse  place  if 
you  have  printers  physically  attached  to 
the  file  server. 

Hub  cards  hold  great  promise  for 
small  networks,  where  wire  can  be  laid 
along  the  baseboard  behind  users'  desks, 
and  also  in  very  large  organizations, 
where  a  manager  can  plan  and  install 
server  rooms  with  terminations  for  the 
wiring,  adequate  environmental  control, 
and  backup  power  for  the  servers. 


Roll  Your  Own  Hub 


by  Jeffrey  L.  Carrell 
What's  it  like  to  build  your  own  wiring 
hub?  To  answer  that  question  we  set 
out  to  create  a  24-port  wiring  hub.  We 
used  a  Compaq  386/25e  with  a  12-port 
Intel  EtherExpress  Hub  Adapter  and 
the  EtherExpress  Expansion  Hub  for 
12  more  ports.  For  management,  we  re- 
lied on  HubCon,  Novell's  management 
utility  that  runs  on  the  file  server. 

We  found  that  ease  of  installation 
is  perhaps  more  crucial  with  hub  cards 
than  with  other  products.  If  you're  go- 
ing to  rely  on  the  vendor's  network 
connection,  then  you  will  need  to  buy 
a  hub  card  that  will  have  minimal  im- 
pact on  the  file  server,  so  be  sure  to 
look  for  low  CPU  utilization. 

Although  we  did  not  evaluate  the 
CPU  utilization  of  the  EtherExpress, 
we  did  look  at  its  installation.  You'll 
want  a  hub  card  that's  software  config- 
urable— exactly  what  the  Ether- 
Express offers  through  its  HubSetup 
utility. 

HubSetup's  method  for  resolving 
conflicts  is  a  time-consuming  annoy- 
ance. Rather  than  finding  a  free  inter- 
rupt or  memory  address.  HubSetup  re- 
sponds to  a  conflict  with  another 
option  board  by  requiring  you  to  re- 
move the  other  card,  reconfigure  the 
hub  card,  and  then  reinstall  the  other 
option  card. 

You  also  need  to  follow  some  gen- 


eral rules  when  installing  hub  cards  in 
the  PC.  First,  you  can  have  only  one 
network  adapter  in  each  cluster,  or 
group  of  eight  hub  cards.  The  rest  of 
the  hub  cards  must  be  expansion 
boards.  If  you  need  multiple  clusters, 
your  only  limitation  is  the  number  of 
computer  slots  you  have  at  your  dis- 
posal. 

If  you  require  a  connection  from  the 
cluster  to  an  external  source,  then  you 
must  install  the  AUI  Port  accessory. 
This  connects  to  only  one  hub  board 
and  requires  one  slot  for  the  connector. 
If  you  are  already  running  low  on  slots 
inside  your  computer,  sacrificing  this 
slot  may  be  a  particularly  painful 
step — a  situation  that  Intel  needs  to  ad- 
dress. 

Because  the  wiring  hub  is  indepen- 
dent of  the  network  protocol,  you 
would  think  that  the  hub  card  would 
also  be  independent  of  the  network 
protocol.  Not  so.  Because  the  hub  card 
also  connects  to  the  server,  you  need 
to  load  a  driver  as  well.  Though  the 
manuals  do  not  specifically  discuss  us- 
ing multiple  protocols  with  these  cards, 
I  was  able  to  load  IPX  (Internet  Packet 
Exchange)  and  AppleTalk  protocols 
and  successfully  log  on  to  the  file  server 
from  a  PC  as  well  as  a  Macintosh  client. 
If  you've  installed  IPX  or  AppleTalk 
before,  you  should  be  able  to  configure 
the  drivers  without  any  problems. 


You  will  need  HubCon  to  manage 
the  wiring  hub.  If  you  are  familiar  with 
other  Novell  utilities,  HubCon  will  be 
a  cinch  for  you.  It  offers  the  standard 
C- Worthy  interface  and  tracks  all  the 
essential  statistics:  status  and  statistical 
information  viewed  by  port  and  by 
board,  board-level  and  port-level  con- 
trol, and  notification  if  the  board  or 
port  are  deactivated  or  not  functioning 
within  the  lOBaseT  specification. 

The  manuals  for  the  Intel  Ether- 
Express TPE  Hubs  provide  detailed  in- 
structions on  how  to  configure  and  in- 
stall the  products.  They  also  provide  an 
ample  number  of  diagrams  that  pro- 
vide further  clarification.  Both  of  the 
manuals  offer  a  table  of  contents,  a 
glossary,  troubleshooting  sections  (not 
only  for  the  product,  but  for  the  net- 
work in  general),  error  messages,  and 
an  index. 

The  only  things  that  might  be  added 
would  be  more  information  about  the 
various  configurations  available  for 
running  different  protocols  on  the 
cards,  more  information  concerning 
what  can  be  put  into  the  AUTO- 
EXEC.NCF  and  file  server  startup  file, 
and  more  instruction  on  installing  mul- 
tiple EtherExpress  boards  in  the  same 
computer.  Free  service  is  provided  via 
fax,  BBS,  CompuServe,  and  MCI  Mail. 
A  flat  fee  for  phone  support  (after  first 
time  installation)  is  also  provided.  □ 
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Whoever  said  you  can't  be 
in  two  places  at  once? 

One  kx)k  at  Micrcxom*  Carlx)n  Copy™  and  you'll  wonder  how  you  ever  got  along 
Without  it.  From  home  or  on  the  road,  control  your  office  l^C  or  l  .AN  to  cheek  your  e-mail 
Use  an  application  not  on  your  notebook  PC.  Support  PC  users  in  other  locations.  .Just  think 
about  the  time  and  tost  savings.  And  that's  not  all.  Retrieve  forgotten  files.  Transfer  tiles. 
Download  a  re|x>rt.  Access  information  services.  With  Carton  Copy,  it's  fast  and  easy. 
Carbon  copy  for  D(  )S  combines  mcxlem  and  L\N  communications  in  one  package  for 
one  low  price.  It  is,  without  doubt,  the  best  value  in  remote  control  communications. 
To  buy  Carbon  Copy  for  DOS  or  Windows  visit  your  Itxal  dealer. 
Or  for  the  dealer  nearest  you.  call  Microcom  at 

1-800-822-8224. 

And  see  just  how  easy  it  is  to  be  in  two  places  at  once. 
Over  8()o,(K)o  people  already  use  Carbon  Copy. 

Right  now,  when  you  buy  Carbon  Copy  for  DOS, 
you'll  get  Virex'  virus  detection  software  FREE. 
Offer  good  while  supplies  last. 
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NETWORKING 

Enterprise  Hubs 


OTHER  IMPLEMENTATIONS 

Vendors  have  tried  a  few  other  alterna- 
tives to  standalone  hubs.  Some  vendors, 
such  as  Net  Worth,  have  placed  a  server 
in  the  wiring  hub.  In  this  setup,  an  op- 
tional module  inside  the  hub  runs  No- 
vell's NetWare  Runtime.  Version  3.11. 
The  machine  can  then  run  NLMs  such  as 
HubCon,  but  cannot  offer  file  or  print 
services.  Placing  the  file  server  inside  the 
wiring  hub  gives  you  the  benefit  of  the 
wiring  hub's  rugged  architecture.  If  a 
module  should  fail,  you  can  swap  it  out 
and  insert  a  new  one.  You  still  have  to 
pay  for  the  wiring  hub.  however. 

Another  alternative  is  the  Remote 
Hub  Agent  from  Intel.  This  $99  option 
redirects  HMI  calls  across  the  network  to 
the  server  running  HubCon  or  Novell's 
SNMP  agent.  You  place  the  Ether- 
Express  TPE  Hub  in  any  DOS-based  PC 
and  manage  it  using  HubCon. 

SHOPPING  FOR  HUB  CARDS 

Know  your  configuration  and  your 
growth  plans  before  you  make  a  pur- 
chase. If  you  plan  to  use  an  HMA-compIi- 
ant  hub-card  in  your  file  server,  make 
sure  you  have  enough  expansion  slots 
available  and  that  you  can  put  the  hub 
at  the  center  of  the  wiring  installation.  If 
you  have  only  eight  slots,  you'll  need  an 
expansion  chassis  or  another  server  to 
support  the  more  than  KM)  LAN  nodes. 

Most  HMA-compliant  hub  cards  are 
based  on  a  server/slave  configuration. 
The  first  card  you  install  in  your  server 
works  as  a  wiring  hub  and  a  network  in- 
terface card.  Each  additional  hub  card  is 
daisy-chained  to  the  original  card  via  a 
short  ribbon  cable  and  acts  only  as  a  hub. 
not  a  network  adapter.  If  you  already 
have  a  network  interface  card,  you  typi- 
cally do  not  need  to  purchase  the  card 
that  provides  the  network  interface. 

To  operate  effectively  in  a  server,  hub 
cards  need  fairly  high  throughput  while 
minimally  impacting  server-based  apps. 
Typically,  a  16-  or  32-bit  adapter  that  im- 
plements bus  mastering  is  a  good  choice. 

The  HMA  specification  enables  ven- 
dors to  produce  manageable  wiring  hubs 
less  expensively.  If  you're  looking  to  con- 
nect a  small  group  of  PCs,  hub  cards  can 
be  a  great  solution.  For  larger  networks, 
be  prepared  to  spend  more  money  on 
dedicating  a  machine  to  the  hub  card  or 
usine  one  of  the  other  hub  alternatives.  □ 


The  Different  Flavors  of  HMA 


There  are  three  basic  ways  to  implement  hub 
management  architecture  (HMA).  The  least 
expensive,  hub  cards,  typically  puts  the  hub 
In  the  file  server  (A).  Some  vendors,  such 
as  NetWorth,  create  a  file-server  module  that 
slides  Into  the  wiring  hub  and  runs  HubCon,  a 


management  application  (B).  A  third  approach, 
the  HMA  redlrector,  is  currently  offered  by 
Intel  (C).  It  places  a  hub  card  In  a  PC  and 
redirects  HMA  calls  across  the  network  to  the 
file  server  running  HubCon. 


© 


Filer  server 


Macintosh 


Hub  card 


O 


Filer  server 
module  with  HubCon 


□- 


PC 


■  ■ 


Macintosh 


Wiring  hub 


C3- 


PC 


Macintosh 


PC  with  hub  card  and 
HMA  Redirector 


Filer  server  with  HubCon 


358   PC  MAGAZINH  NOVEMBER  10,  IW2 


Cop' 


HOW  Q&A  ANSWERS 

HI  PUG  QUESTIONS  OF 
A  GROWING  BUSINESS. 


Organizing,  running,  and 
growing  even  the  most  puzzling 

business  can  be  easy.  With 
the  world's  friendliest  database. 

"When  we  started  MindBusters 
Puzzle  Company,  life  was  simple.  But  we 
were  quickly  swamped  with  orders, 
phone  calls,  and  inventory  problems. 

Fortunately  Arthur,  our  business 
consultant,  recommended  Q&A.  He  said, 
'It's  the  most  popular  database  for  PCs, 
with  over 
half  a  million 


Show  k  i  list 


of  sales  made  on  April  7th 


by  region. 


With  the  Intelligent  Assistant? 
just  type  your  request  in  plain, 
everyday  English.  tbull  see  the  answer  in  seconds. 

happy  users  worldwide!  So  I  said, 
'Great,  but  what  does  it  do?' And  he  said, 
'Keep  inventory,  track  sales,  manage 
personnel.  You  name  it,  Q&A  makes 
it  easy' 

He  was  right.  We  set  up  our  first 
database  in  minutes.  Q&As  unique 
Intelligent  Assistant- 
makes  it  the  only  data- 
base that  lets  you  ask 
questions  about  your 
data  in  plain,  everday 
English.  In  a  flash,  we  got 
the  answers  we  needed. 
Next,  came 
our  sales  mailing. 
Q&As  built-in 
word  processor  and  menu- 


didn't  have  to  figure  out  how  to  make  our 
database  and  word  processor  work 
together. 

lb  set  up 
our  sales  order 
and  inventory 
tracking  systems 
we  could  simply 
type  an  entry 
form  on  the 
screen  to  create 
a  file.  In  just 
one  day,  Q&A 
had  given  us 
such  control 
over  our  busi- 
ness, we  knew 
we'd  be  ready 
for  anything. 

And  we  were.  Our  Mr. 
Mystery  Maze  pushed  sales  to 
a  record  high.  So  we  lured  a  new 
assistant,  who  was  able  to  post 
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Now  you  can  produce 
labels  and  letters 


is/"/"  driven  mail  merge  process  made 
it  a  snap  to  create  1,000  personalized 
letters  and  address  labels.  Because  we 


sales,  log  payments,  gener- 
ate invoices,  and  print  out 
reports  on  Q&A  the  first  day 
on  the  job. 

Before  long, 
we  had  six 
regional 
offices  and 
dozens  of 
new  employ- 
ees. Q&A  just 
kept  grow- 
ing with  us. 
We  put  it  on 
the  new  network,  so  every- 
one could  share  the  same 
data,  at  the  same  time.  Sales 
could  track  new  leads,  while 


Manufacturing  used  the  same  data 
to  determine  inventory  needs,  and 
so  on.  Q&A  let 
everyone 
import 
and  export 
data  from  our 
spreadsheet 
word  process- 
ing, and  data- 
base files,  too. 

You  know, 
when  I  think 
about  it,  Q&A 
was  the 
most 
valuable 
investment 
we  ever  made. 
Because  it  solved 
our  company's  most  chal- 
lenging puzzle:  how  to  get 
organized  and  gl  ow:" 


personalized  mailing 
—in  record  time. 


BUY  Q&A  BEFORE  12/31/92 
AND  GET  QUICKBOOKS  FOR  FREE! 

Save  $  ISO*  with  the  Symantec  Small  Business  Bundle:  buy 

Q&A  now,  and  get  QuickBooks" 'from  Intuit  (the  best-selling 
acctrunting  software/ar  mm- 
accou  nta  nts )—for  FREE!** 
Tbgether,  they've  the  complete 
answer  to  automating  your 
business.  Expires  12/31/92.  Call 

1-800-2284122, 

ext  137$  to  order  direct  or  to 
get  a  free  trial-size  Q&A. 

Or  go  see  your  local  dealer. 


£3 

■M  S  R.P  for  QuickBooks  "This  offer  only  valid  in  I  S  -  al  participating  draWs  while  supplies  last  01992  Symantec  Corporation.  Q&A  is  a  trademant  of 
Symantec  Corp  All  other  names  are  trademarks  of  their  respective  holders.  In  Europe,  call  31-71-353111. 1  n  Australia,  612-879-6577  In  Canada,  416-366-0423 
Everywhere  else, 408-252-3570 
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™     Now  for  the  price  of  a 

hard  disk,  Bernoulli  gives  you  storage 

^      you'll  never  outgrow. 


New  PC  Powered  Drives 
now  at  nearly  half  price. 

When  you 
need  more 


BERNOULLI 

MEANS  SfCURfTY 

FOB  YOUR  MM 


storage  for 


Windows,  you  could  buy 
another  hard  disk,  but  it 
will  just  fill  up.  too. 

Why  do  it?  W  hen,  for 
the  same  price,  you  can  get 
unlimited  storage  with  the 
new  removable-disk 
Bernoulli*  PC  Powered 
from  Iomega*  Powered  by 
your  desktop  computer,  it 
saves  you  up  to  47  percent 
on  already  low  Bernoulli  90 
prices.  Plus,  it  conies  with 
an  interface  kit  and  disk  for 
plug-n-play  simplicity. 

The  bottomless  hard  disk. 

Bernoulli  is  a  better  value 
over  time.  It  utilizes 
rugged,  reliable  and  afford- 
able 00MB  disks—  180MB  with  optional  new 

Iomega  compression  by  Stac." 
So  Bernoulli  never  fills  up. 
Simply  insert  another  disk. 
Take  Bernoulli  Disks 
with  you.  Back  up  onto 
I  them.  Lock  them  up.  You 
get  total  data  control. 
Bernoulli's  family  of 
universal  products  will  grow 
with  you  whether  you  change 
systems  or  platforms — PC.  Mac  or  workstation. 

Hard-disk  performance. 

Enhanced  PC  Powered  00  PRO  drives  have  a  fast 
18-msec  effective  access  thne(0-msec  with  included 
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cache).  Not  to  mention  Bernoulli's  75,000-hour 
Mean  Time  Between  Failure  rate,  proven  head- 
crash  resistance,  and  the  industry's  most  rugged 
disks — withstanding  an  eight-foot  drop. 

The  most  recommended  drive. 

Only  Bernoulli  is  so  highly  endorsed.  More  often 
by  publications  than  any  other  fixed  or  removable 
drive.  By  00  percent  of  our  customers.  And  we  re 
the  only  computer  company  to  win  the  Shingo 
Prize  for  excellence  in  American  manufacturing. 

Call  1-800-879-67511 

Unfortunately,  this  ad  isn't  a  Bernoulli.  We've  run 
out  of  space.  So  call  today  for  a  free  brochure  with 
specific  pricing  and  configurations.  Because  our 
new  PC  Powered 


drive  costs  the  same 
as  a  hard  disk. 
But  it  will  save  you 
much  more. 


Makers  of  Bernoulli 


©1992  Iomega  Corporation.  Iomega,  the  Iomega  logo,  and  Bernoulli  are  registered  trademarks,  and  Bernoulli  Means  Security  For  Your  Data  is  a  trademark  of  Iomega  Corp. 
All  other  products  are  trademarks  of  their  respective  holders.  tPhone  number  for  U.S.  and  Canada.  Internationally,  call  49-761-450-40.  For  customer  service  questions,  call  1-800-456-5522. 
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Programming 

UTILITIES 

TIME!:  A  Threefold  Digital 
Timer  for  Windows 


Through  its  built-in  controls, 
the  Windows  interface  deliv- 
ers bonuses  to  both  users  and 
programmers.  Users  benefit 
because  every  control  within 
an  application  works  in  a 
friendly  and  familiar  way — ra- 
dio buttons,  check  boxes,  and 
list  boxes,  to  name  a  few.  The 
ease  of  use  and  time  savings  come  about 
with  relatively  little  development  invest- 
ment, too.  Programmers  no  longer  need 
to  wrestle  with  gruesome  implementa- 
tion details  to  create  a  slick,  serviceable 
interface,  thanks  to  these  Windows  con- 
trols supplied  by  Microsoft.  Disparate  ap- 
plications also  gain  a  common  look  be- 
cause developers  find  these  standard 
tools  so  much  easier  to  employ  than  roll- 
your-own  code.  Again,  end  users  reap  the 
rewards. 

Windows  promotes  standardization, 
but  allows  for  some  extension  by  provid- 
ing programmers  with  the  means  to  cre- 
ate custom  controls  specifically  designed 
for  an  application.  TIME!,  this  issue's 
utility,  demonstrates  the  use  of  these  con- 
trols, while  simultaneously  delivering  a 
useful  program. 

You  can  download  TIME!. EXE  and 
the  source  code  from  Library  2  (PCMag 
Utils)  of  the  Utilities/Tips  Forum  on  PC 
MagNet  archived  as  TIME1.ZIP.  If  you 
just  want  the  files  you  need  to  run  TIME!, 
download  the  self-extracting  archive 
TIME. EXE.  For  instructions,  refer  to  the 
sidebar  "Utilities  by  Modem."  If  you 
don't  have  a  modem,  you  can  obtain  the 
files  directly  from  PC  Magazine  by  send- 
ing a  postcard  with  your  name,  address, 
and  preferred  disk  size  to  the  attention 
of  Katherinc  West.  PC  Magazine.  One 
Park  Ave..  New  York.  NY  10016.  Or  you 
can  fax  your  request  to  212-503-5799  (no 


BY    DOUGLAS  BOLING 


phone  calls  please).  Compiling  TIME!  re- 
quires Borland  C++  3.0.  or  Microsoft  C 
6.0  and  the  Windows  3_v  SDK  (Software 
Development  Kit). 

USING  TIME!  TIME!  works  the  way  the 
cooking  timer  in  your  kitchen  does.  The 
program  actually  contains  three  inde- 
pendent timers,  each  with  the  ability  to 
be  set.  started,  and  stopped.  All  share  a 
single  display,  however,  so  only  one 
timer's  setting  can  appear  during  any 
given  period;  the  three  buttons  immedi- 

TIMEf,  this  issues 
utility,  is  a  triple  digital 
timer  that  shows 
programmers  how 
to  implement  custom 
controls  in  Windows. 


ately  below  the  display  let  you  make  your 
selection.  Pressing  the  Timer  1  button, 
for  example,  instructs  the  program  to 
show  time  remaining  on  its  first  timer.  A 
black  bar  above  the  button  indicates  the 
timer  you've  chosen. 

The  three  timers  can  run  simultane- 
ously. The  digital  display  shows  the  time 
remaining  until  the  currently  selected 
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timer  reaches  zero.  Figure  1  shows  the 
TIME!  window. 

The  Minute  and  Second  buttons  allow 
you  to  set  the  time.  To  add  a  minute  to 
the  currently  displayed  timer,  you  simply 
press  the  Minute  button.  The  Second  but- 
ton works  the  same  way.  The  buttons 
function  only  if  the  timer  is  stopped. 

The  Start/Stop  button  performs  its 
functions  on  the  displayed  timer  only.  If 
the  timer  is  running,  the  button  is  labeled 
Stop:  otherwise  it  says  Start.  A  timer  can 
be  started  and  stopped  repeatedly.  When 
restarted,  the  count  continues  from  the 
currently  displayed  time.  For  example,  if 
you  halt  a  timer  that  is  showing  0:59.  add 
one  minute,  and  reactivate  it.  counting 
continues  from  the  new  time — 1:59. 

A  shortcut  allows  you  to  quickly  set 
the  displayed  time  with  a  minimum  of  ef- 
fort. Clicking  the  left  mouse  button  on 
a  digit  increases  it  by  one.  Clicking  the 
right  button  decreases  it  a  unit.  Again, 
the  timer  must  be  stopped. 

After  you've  set  and  started  one  or 
more  timers,  you  can  minimize  the 
TIME!  window.  When  one  of  the  timers 
expires,  TIME!  pops  to  the  foreground 
and  beeps  the  speaker. 

The  look  of  the  TIME!  digits  can  be 
set  to  resemble  either  a  liquid  crystal  dis- 
play (LCD)  or  a  light-emitting  diode 
(LED)  display.  In  LCD  mode.  TIME! 
displays  the  digits  as  black  numbers  on 
a  gray  background  (like  LCD  watches). 
LED  mode  produces  red  numbers  on  a 
black  background.  While  LED  watches 
went  out  of  style  with  Disco,  red  on  black 
still  looks  pretty  good. 

Changing  the  look  is  simple.  Choose 
either  LED  or  LCD  from  the  Display 
menu.  Finally,  to  terminate  the  program, 
choose  Exit. 

To  install  TIME!,  copy  the  files 
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Utilities  by  Modem 

The  PC  Magazine  utilities  are  avail- 
able by  modem  from  PC  MagNet,  a 
ZiffNet  service  hosted  by  Compu- 
Serve. 

To  find  the  phone  number  nearest 
you.  set  your  communications  soft- 
ware to  300, 1.200. 2.4(H).  or  9.600  bits 
per  second.  7  data  bits,  even  parity,  1 
stop  bit.  and  full  duplex,  then  dial  800- 
346-3247  with  your  modem.  When  the 
modem  connects,  press  Enter.  At  the 
HOST  NAME  prompt,  enter 
PHONES.  Follow  the  menus  and  note 
the  number  closest  to  you.  Or  you  can 
call  8(X)-635-6225  (voice)  and  follow 
the  instructions  and  note  the  number. 

To  obtain  the  current  issue's  utility 
free  of  charge,  simply  dial  the  local 
number:  at  the  HOST  NAME 
prompt,  type  CIS:  and  at  the  USER 
ID  prompt. enter  601 16.1.  Then,  at  the 
PASSWORD  prompt,  enter  PC- 
MAGUTIL. 

To  join  ZiffNet.  at  the  USER  ID 
prompt,  type  177(KX).5()00.  Then,  at 
the  PASSWORD  prompt,  enter  PC* 
MAGNET.  Finally,  at  the  ENTER 
AGREEMENT  NUMBER  prompt, 
type  P(  MAC il>2. 


TIMEI.EXE  and  DIGIT.DLL  into  a  di- 
rectory located  on  your  path.  As  with  all 
Windows  programs.  TIME!  can  be  run 
from  the  Program  Manager  using  the 
File,  Run  menu  selection.  To  make  run- 
ning the  program  convenient,  you  can  in- 
stall the  TIME!  icon  in  the  Program  Man- 
ager using  the  File  New  menu  selection. 

WHAT  MAKES  IT  TICK?  TIME!  is  a  sim- 
ple Windows  application  constructed  (as 
are  many  Windows  programs)  with  a 
non-modal  dialog  box  as  its  main  win- 
dow. This  eliminates  the  need  to  use  the 
Windows  API  to  create  the  controls 
TIME!  needs.  The  size  and  position  of 
the  controls  are  specified  by  the  dialog- 
box  template  in  the  program's  resource 
script  shown  in  Figure  2.  The  resource 
compiler  is  used  to  compile  the  script  file. 
The  resulting  file,  TIME!. RES.  must 
then  be  bound  into  the  TIMEI.EXE  file. 

While  Windows  supplies  the  standard 
button  controls  used  by  TIME!,  it  pro- 
vides nothing  that  can  show  a  number  in 


Register  your  name  and  enter  your 
American  Express.  MasterCard,  or 
Visa  number.  ( If  you'd  like  to  have 
your  company  billed  instead,  call 
CompuServe  at  8(X)-848-8990.)  Your 
personal  user  ID  and  a  temporary 
password  will  be  displayed.  A  new 
password  will  arrive  in  the  mail  within 
10  days  to  confirm  your  subscription. 

ZiffNet  membership  costs  $2.50 
per  month.  This  includes  access  to  PC 
Magazine  Editors'  Choice  Awards. 
Product  Reviews  index.  Weekly  News 
from  PC  Week,  Buyers'  Market.  Ziff- 
Net Highlights,  and  the  Support  Fo- 
rum (which  also  includes  the  current 
utility).  CompuServe  members  can 
join  by  entering  GO  PCMAG  at  any 
CompuServe  !  prompt. 

Outside  of  these  areas.  PC  MagNet 
costs  $6.30  per  hour  for  300-bps  ser- 
vice, $  1 2.80  for  1 .200  or  2.400  bps.  and 
$22.80  for  9.600  bps.  Billing  is  based 
on  1 -minute  increments. 

These  programs  can  be  copied  but 
are  copyrighted.  You  may  make  cop- 
ies for  others  as  long  as  no  charge  is 
involved,  but  making  copies  for  any 
commercial  purpose  is  prohibited.  □ 

the  form  of  an  LCD  or  LED  digit.  These 
are  displayed  using  a  custom  control 
called  DigitClass,  which  we'll  examine  in 
detail  later.  Right  now,  let's  look  at  how 
to  place  the  control  using  a  dialog  box 
template. 

The  CONTROL  statements  in  the  di- 
alog box  template  specify  the  DigitClass 
controls.  The  ones  digit  of  the  seconds 
display,  for  example,  is  described  by  the 
line 

CONTROL"  1 ,  IDD_SECDIG, 
•DigitClass",  DIGS_LED  | 
WS_CHILD,  95,  5,  30,  40 

where  CONTROL  tells  Windows  to  cre- 
ate a  control  of  type  DigitClass  within  the 
dialog  box  at  the  x,y  coordinates  95, 5  and 
with  a  size  of  30, 40.  As  with  all  controls, 
the  quantities  are  specified  in  dialog  units 
based  on  the  size  of  the  Windows  system 
font.  The  label  IDD_SECDIG  refers  to 
the  #define  statement  in  TIME.H  that 


equates  the  string  IDD_SECDIG  to  100, 
the  ID  tag  for  this  particular  control. 

DIGS_LED  and  WS_CHILD  are  the 
defined  styles  for  the  control. 
DIGS_LED  is  specific  to  DigitClass  and 
indicates  that  the  digit  should  initially  dis- 
play in  red  on  black.  WS_CHILD  is  a 
standard  Windows  style  for  all  window 
controls  and  denotes  that  the  control  is 
a  child  window. 

The  window  procedure  for  the  parent 
window,  WinMain,  monitors  and  com- 
mands all  of  TIMEi's  controls.  This  in- 
cludes the  standard  Windows  controls 
(such  as  buttons  and  static  window  clas- 
ses) as  well  as  the  custom  DigitClass  con- 
trols. The  procedure  is  simple,  reflecting 
the  simple  nature  of  TIME!.  While  it  does 
supervise  the  various  controls,  WinMain 
mostly  manages  the  timers. 

The  program's  timer  function  uses  just 
one  Windows  system  timer  for  all  three 
of  its  own.  The  number  of  Windows  tim- 
ers is  limited,  so  sharing  reduces  the  load 
on  the  system.  To  further  lighten  de- 
mand, the  utility  only  requests  a  system 
timer  when  one  of  its  own  runs. 

TIME!  calls  Windows'  SetTimer() 
function  to  configure  a  system  timer  so 
that  it  sends  a  WM_TIMER  message 
once  a  second.  Upon  receipt  of  each  such 
message,  the  program  calls  its  Compute- 
Time  routine  to  determine  the  period 
elapsed  since  the  displayed  timer  was 
started.  The  DigitClass  controls  then 
show  the  seconds  remaining.  A  call  to 
KillTimer  releases  the  Windows  timer 
when  the  utility's  last  timer  expires. 

The  rest  of  TIME!  is  straightforward. 
The  construction  of  the  DigitClass  cus- 
tom control  and  its  use  are  worth  looking 
at,  so  I'll  take  the  time  to  elaborate  on 
those  subjects  now. 

WINDOWS  CUSTOM  CONTROLS  Before 
implementing  a  custom  control,  you 
should  ask  yourself  if  you  really  need  it. 
Windows'  standard  interface  is  im- 
mensely flexible.  It  includes  numerous 
controls  for  both  collecting  user  input 
and  presenting  results.  Why  should  a  pro- 
grammer change  this  interface  with  a 
nonstandard  control? 

The  digits  in  TIME!  could  have  been 
realized  either  as  a  custom  control  or  sim- 
ply an  embedded  window  procedure.  A 
control  is  nothing  more  than  a  predefined 
window  class  packaged  in  a  DLL  (dy- 
namic link  library).  The  classic  Windows 
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The  new  LZR  %5  from  Dataproducts  gives  you  everything 
you  want  from  a  laser  printer  at  a  price  that  may  startle  you.  This 
true  600  x  600  dpi.  Adobe*  PostScript*  Level  2  laser  printer  gives 
you  greatly  enhanced  gray  scale  capabilities  fur  optimum  detail  in 
graphics  and  photographic  images.  Even  4-point  type  is  made 
clean  and  easy  to  read.  And  since  the  RISC-based  processor  can 
provide  fast,  flawless  delivery  of  higher  resolution  images  your 
output  can  look  like  a  masterpiece  every  time.  In  no  time. 
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Combine  Mac  and  PC  system  compatibility  and  superior 
paper  handling  with  a  very  small  footprint  and  you'll  begin  to 
experience  the  whole  picture. 

You  don't  need  a  trained  eye  to  see  that  the  extraordinary 
image  quality  and  technologically  advanced  features  will  make  this 
printer  a  classic  for  years  to  come.  Add  the  fact  that  it's  easy  to 
use  and  inexpensive  to  own  and  you'll  know  why  the  LZR  965  has 
everybody  talking.  For  finer  details,  contact  the  Dataproducts 
dealer  nearest  vou  or  call  800-334-3174. 
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The  high  performance  printer  people.™ 
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■  PC  Magazine  Utilities  Updates 


EMMA.COM.  Version  2.2 
EMS40.SYS.  Version  U 
PCACCESS.EXE,  Version  1.1 
RN.COM,  Vernon  3.0 
SLICE.COM.  Version  1.3 
SNIPPER.COM,  Version  1.2 
ZCOPY.COM.  Version  1.4 

For  a  complete  list  of  the  programs 
that  are  available  on  PC  MagNet. 
download  PCMCAT.ZIP  from  Li- 
brary 0  (New  Uploads )  of  the  Utilities/ 
Tips  Forum. 

A  downloadable  index  to  PC  Maz- 
arine's product  reviews  is  also  avail- 
able in  Library  1  (General  Info). 
P(  M.I  \l  is  ,i  self-extracting  file  con- 
taining the  Computer  Library  PC 
Magazine  Reviews  Index  for  January 
1988  through  December  1991.  It 
requires  the  search  files  in 
PCSRCH.EXE. 

cation  mechanism  between  the  program 
and  the  control  will  be  your  first  problem. 
The  control  will  be  isolated  from  the  rest 
of  the  code,  so  it  can't  just  share  global 
variables!  Examining  the  predefined  con- 

■  Using  the  DigitClass  C 


trols  bundled  with  Windows  reveals  the 
solution.  Let's  look  at  a  standard  Win- 
dows check  box. 

A  window  that  creates  a  check  box 
control  can  mark  it  as  checked  simply  by 
sending  it  a  message.  In  turn,  the  check 
box  sends  a  notification  message  back  to 
its  parent  when  it's  been  clicked.  Mes- 
sages are  easy  and  convenient,  and  they 
provide  the  simplest  form  of  Windows 
communication. 

The  check  box  is  actually  a  special  case 
of  the  standard  Button  control.  Windows 
defines  several  messages  that  let  a  pro- 
gram govern  the  look  and  state  of  the  but- 
ton, including  BM_SETSTATE,  BM_ 
SETSTYLE,  B  M_G  ETST  ATE ,  and 
BM_GETCHECK.  At  first,  it  might  ap- 
pear as  if  Microsoft  reserved  a  number 
of  messages  for  the  predefined  controls 
and  none  for  custom  controls.  However, 
look  at  BM.GETCHECK  i«  the  WIN- 
DOWS.H  file  supplied  with  the  Windows 
SDK  or  Borland's  C++  3.0  compiler  and 
you'll  see  how  Microsoft  designed  the 
control  messages  so  that  custom  controls 
can  use  them  too. 

B  M_G  ETCH  ECK  is  defined  as 
WM_USER+0.  Starting  at  the  message 
number  WM_USER,  Windows  reserves 
a  large  number  of  Windows  messages  for 

mtrol 


As  with  all  good  software,  the  pro- 
grams presented  in  PC  Magazine  are 
periodically  upgraded  and  improved. 
Here's  a  partial  list  of  the  programs 
on  PC  MagNet  that  have  been  up- 
dated. To  download  these  files  from 
the  Utilities/  Tips  Forum,  type  GO 
ZNT:TIPS.  type  LIB  or  select  Librar- 
ies from  the  menu,  then  select  Library 
2  PCMAG  UTILS.  Type  DOW  and 
the  filename  listed  below  (for  exam- 
ple, DOW  ANSI.COM).  or  select 
Download  a  File  from  the  menu. 
ADDIT.COM,  Version  1.1 
ANSI.COM.  Version  1.3 
BAT2EXEC.COM.  Version  1.5 
BCOPY.  Version  1.2 
CARDFILE.COM.  Version  11 
CI  IKFRAG.EXE.  Version  1.7 
CONFIG.CTL,  Version  3.0 
DIRMATCH.COM.  Version  3.1 

push  button,  for  example,  could  be  imple- 
mented by  each  Windows  program  as  a 
simple  window  procedure. 

Controls  hold  two  main  advantages 
over  embedded  window  procedures, 
though.  The  most  obvious  is  that  all  pro- 
grams have  access  to  the  control  rather 
than  each  requiring  its  own  window  pro- 
cedure. A  more  subtle  but  equally  impor- 
tant advantage  is  that  isolating  the  win- 
dow class  in  a  control  allows  you  to 
change  the  control's  logic  without  recom- 
piling the  program. 

Your  decision  about  using  a  custom 
control,  then,  should  be  based  on  port- 
ability across  different  programs  and  the 
likelihood  of  a  change  in  the  logic.  If  you 
plan  to  employ  the  control  in  a  number 
of  applications  or,  to  facilitate  future 
changes,  you  want  to  isolate  its  logic  from 
the  rest  of  the  program,  a  custom  control 
is  the  answer.  If,  however,  you  only  need 
a  special  window  class  for  one  program, 
then  it  may  not  be  worth  your  trouble  to 
implement  the  window  as  a  custom  con- 
trol. In  the  case  of  the  DigitClass  control, 
the  decision  could  have  gone  either  way. 
I  do  a. large  amount  of  Windows  pro- 
gramming, though,  so  I  felt  that  it  might 
come  in  handy  later. 

Once  you've  decided  to  make  a  cus- 
tom control,  how  to  design  the  communi- 
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( Custom  controls  can  be  conveniently 
reused  when  you  program  new  Win- 
dow s  apps.  and  this  makes  them  pow- 
erful tools.  Both  the  Dialog  Box  edi- 
tor in  the  Microsoft  Windows  SDK 
and  the  Resource  Workshop  bundled 
with  Borland's  C++ 3.1  compiler  allow 
custom  controls  to  be  used  as  if  they 
were  part  of  the  standard  Windows 
controls.  Let's  look  at  how  to  use  the 
DigitClass  control  with  the  SDK. 

Start  the  SDK's  dialog  editor  and 
select  File  Open  Custom  Control  from 
the  menu.  A  dialog  box  will  appear 
and  you  can  enter  the  path  to 
DIGIT.DLL  and  the  DigitClass  con- 
trol will  automatically  be  loaded. 

To  put  the  control  in  a  dialog  box. 
select  the  custom  icon  in  the  control 
toolbox.  The  pointer  will  change  to  a 
box  as  you  move  it  back  over  the  out- 
line of  the  new  dialog  box.  Click  the 


mouse  inside  the  new  dialog  box  to 
place  the  control.  If  you  have  more 
than  one  custom  control  installed  in 
it.  the  editor  will  ask  which  you  want 
when  you  press  the  custom  icon. 

Using  custom  controls  with  Bor- 
land's Resource  Workshop  is  just  as 
simple.  Select  Options  Install  Custom 
Control  Library  from  the  menu  to  in- 
stall the  control  and  choose  Controls 
Custom  to  place  it.  Then  add  the 
DIGIT.H  file  to  the  list  of  #include 
files  used  by  the  project  by  selecting 
the  Add  to  Project  menu.  Since  the 
Resource  Workshop  comes  with  a 
number  of  custom  controls,  you  will 
always  be  asked  which  you  wish  to  use. 

Once  installed,  it's  as  simple  to  use 
a  custom  control  as  any  of  the  stan- 
dard controls.  With  custom  controls, 
though,  your  program  lakes  on  a  look 
of  its  own. — Douglas  Baling 
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>  1:  This  figure  shows  the  TIME!  window  with  the  four 
DigitClass  custom  controls. 


window  procedures  to  use  as  they  see  fit. 
One  twist  seems  to  foul  the  works, 
though:  The  standard  controls  also  em- 
ploy this  range  of  WM_USER  message 
numbers  for  command  messages. 
EM_GETSEL,  used  by  the  edit  control, 
for  instance,  is  also  defined  as 
WM_USER+0. 

Since  a  number  of  controls  use  the 
same  message  number  for  different  com- 
mands, what  prevents  chaos?  In  the  case 
of  the  example  above,  since  you  send  the 
BM_GETCHECK  message  to  a  check 
box  and  EM_GETSEL  to  an  edit  control, 
each  control  remains  unaffected  by  the 
other's  use  of  the  same  message  number. 

Just  as  messages  command  a  control, 
they  also  are  issued  when  a  control  must 
notify  its  parent  window  of  an  event.  In 
this  case,  though,  the  neat  trick  of  using 
numbers  that  are  offsets  from  the 
WM_USER  message  won't  work.  Not 
only  could  different  controls  send  notifi- 
cation messages  with  different  meanings 
to  the  same  parent,  the  parent  window 
might  employ  the  WM_USER  range  of 
message  numbers  for  its  own  purposes. 
As  with  the  control  messages,  the  solu- 
tion can  be  found  in  the  design  of  the  pre- 
defined controls. 

When  clicked,  the  check  box  control 
notifies  its  parent  by  sending  a 
WM_COMMAND  message  containing 
IParam,  which  holds  the  notification  code 
in  its  upper  word  and  the  handle  of  the 
check  box  window  in  its  lower  word.  The 
ID  number  of  the  control,  set  when  the 
control  was  created,  is  found  in  wParam. 
Using  unique  IDs  for  each  of  its  child 
window  controls,  the  parent  determines 
precisely  which  one  sent  the  message  and 


with  that,  figures  out  the  mean- 
ing of  the  notification  code  in 
IParam.  The  WM_COM- 
MAND  notification  system  is 
used  by  all  of  Windows'  stand- 
ard controls. 

THE  DIGITCLASS  CONTROL 
DigitClass — a  rather  simple 
control — displays  a  number  be- 
tween 0  and  15,  representing 
those  above  9  in  hexadecimal 
fashion,  where  the  letter  A  cor- 
responds to  10,  B  to  1 1,  and  so 
on.  (Actually,  TIME!  never 
shows  hex  numbers,  but  includ- 
ing this  ability  gives  DigitClass 
more  flexibility  for  future  ap- 
plications.) The  control  accepts  no  num- 
ber greater  than  15  and  a  program  can 
instruct  it  to  further  restrict  the  permissi- 
ble range  (to  numbers  between  0  and  5, 
for  example). 

You  can  view  the  choice  of  this  upper 
limit  as  equivalent  to  determining  the 
control's  numerical  base.  Configuring  the 
DigitClass  control  to  accept  nothing 
above  9,  for  example,  is  the  same  as  mak- 
ing its  base  10.  (In  base  arithmetic,  only 
numbers  below  the  base  are  valid.) 

Using  GDI  (Graphics  Device  Inter- 
face) commands,  DigitClass  draws  lines 
to  simulate  the  seven  segments  of  LCD 


and  LED  displays.  Depending  on  the 
control's  style  setting,  a  decimal  point 
and  a  colon  can  be  presented  in  addition 
to  the  number,  and  the  colors  can  be  set 
to  either  the  LCD  or  LED  mode. 

The  control  also  remembers  the  dis- 
played numeral;  once  set,  the  DigitClass 
control  will  continue  to  show  it  until  in- 
structed by  another  command  to  change 
the  display. 

The  number  displayed  by  a  DigitClass 
control  can  be  incremented  or  decre- 
mented simply  by  sending  a  message. 
Normally,  when  the  control  receives  an 
increment  command,  it  advances  the 
stored  number  and  displays  it.  If  a  num- 
ber grows  larger  than  the  preset  upper 
limit  (its  base),  then  it  sets  itself  to  0  and 
sends  a  carry  message.  If  the  number  dec- 
rements below  0,  then  it  sets  itself  to  the 
largest  valid  digit  and  sends  a  borrow 
message.  The  display  is  then  set  to  0. 

Finally,  the  number  stored,  the  style, 
and  the  current  base  setting  can  also  be 
queried  using  various  messages,  as  we'll 
see  shortly. 

GET  THE  MESSAGE?  The  DigitClass 
control  uses  the  WM_USER  message 
range  for  passing  command  messages,  as 
do  standard  window  controls.  Seven  mes- 
sages (WMJJSER+l  to  WMJJSER+7) 
are  defined  for  the  control:  DIGM_SET, 


MAIN  WINDOW  DIALOG  BOX 

Complete  Listing 


Main  window  Dialog  box 


ti- 
ll 

II  .  

WinTime  DIALOG  LOADONCALL  MOVEABLE  DISCARDABLE  180,  122. 
STYLE  WS_BORDER  |  WS_CAPTION   |  WS_DLGFRAME   |  WS_SYSMENU 

CLASS  ■ Time  I" 

CAPTION  "Time!" 

FONT  8,   "MS  Sans  Serif" 

MENU  WinTine 

BEGIN 

CONTROL 


136.  126 

J  WS_MINIMIZEBOX 


DIGS_LED  ! 

WS_CHILD. 

s. 

s. 

3*. 

41 

CONTROL 

IDD_MINDIG. 

■DigitClass' , 

DIGS_LB>  , 

WS_CHILD, 

35, 

5, 

M, 

4t 

CONTROL 

■•.  IDD_TSECDIG. 

"DigitClass" , 

MS. 

.CHILD  j   DIGS.COLON  | 

D IGS_LED , 

65. 

S. 

36. 

40 

CONTROL 

IDD_SECDIG. 

"DigitClass". 

DIGS_LED  * 

WS_CHILD, 

95, 

5, 

3a. 

4i' 

CONTROL  " 

IDD_MTIME1,  "static". 

SS_BLACKRECT , 

5, 

48, 

36, 

2 

CONTROL  "■ 

IDD_MTIME2 ,  •static". 

SS_BLACKRECT. 

47, 

48. 

37, 

2 

CONTROL  " 

IDD_MTIME3,  "atatic", 

SS_BLACKRECT, 

89, 

48. 

36. 

2 

PUSHBUTTON 

"Timer  fcl". 

IDD_BTIMER1, 

5. 

52, 

36, 

IS 

PUSHBUTTON 

"Timer  &2", 

IDD_BTIMER2, 

47. 

52, 

37, 

15 

PUSHBUTTON 

"Timer  &3", 

IDD_BTIMER3 , 

89. 

52, 

36, 

15 

PUSHBUTTON 

"fcMinutes" . 

I DD_BMINUTES , 

5. 

72, 

57, 

2  0 

PUSHBUTTON 

"i Seconds" , 

IDD_BSECONDS. 

68, 

72, 

57, 

2D 

PUSHBUTTON 

"Si tart". 

IDD_GO, 

I, 

9'', 

126, 

II 

Figure  2:  This  Is  the  listing  of  the  dialog-box  template  for  the  main  window  of  Time!.  The  four  statements 
starting  with  the  word  CONTROL  are  the  lines  that  specify  the  instances  of  the  DigitClass  control. 
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ALPHA  FOUR  SUCCESS  STORY  #6 


"ALPHA  FOUR  IS  INDISPENSABLE! 
I  CAN  DEVEIOP  POWERFUL 
RELATIONAL  DATABASE 
APPLICATIONS  EVEN  THOUGH  I'M  A 

NON  programmer: 

—  Bruce  Berenson,  Vice-President;  Belgacom,  USA 

Bruce  Berenson,  Vice-President  of  Belgacom,  USA, 
uses  a  custom-designed  Alpha  Four  database 
everyday.  He  tried  dBASE*  (too  complicated) 
and  Q&A*  (not  powerful  enough).  But  with 
Alpha  Four,  Bruce  easily  designed  a  professional 
application  to  suit  his  needs.  It's  the  one  fully- 
relational  database  that  empowered  him  to  create 
a  completely  customized  application  —  without 
programming!  Now  Bruce,  and  his  co-workers, 
are  among  the  over  400,000  satisfied 
Alpha  Four  customers  worldwide. 

Alpha  Four  is  the  only  relational 
database  specifically  designed  for 
non-programmers  who  need 
serious  database  solutions. 

Alpha  Four's  menu-driven  interface  is  so 
intuitive,  you  almost  forget  that  you're 
working  with  a  powerful,  relational 
database.  With  lightning  fast  indexes, 
professional  quality  applications,  dialog 
boxes,  conditional  logic  mail  merge, 
mail  labels  and  powerful  report  writing. 
Alpha  Four  fulfills  all  your  database  needs. 
And,  Alpha  Four  uses  the  standard  dBASE 
file  format  so  you  never  have  to  worry 
about  compatibility. 

PC  Week  gave  Alpha  Four  a  #1  Rating  and 
PC  Magazine  (Feb.  25,  1992)  states,  "Alpha  Four 
Version  2  delivers  on  the  promise  to  be  even 
more  powerful  without  giving  up  any  of  the 
features  that  earned  it  our  Editor's  Choice." 

For  information,  a  FREE  demo  disk,  or  to  order, 

call  1-800-852-5750,  ext.  117. 

Alpha  Software  Corporation 
168  Middlesex  Turnpike 
Burlington,  MA  01803  USA 
617-229-2924;  fax:  617-272-4876 
Available  through  dealers  worldwide. 

QFS 


According  to  ll  x.'.  Alpha  four  is  tbe fastest  growing, 
best-selling  relational  database  for  non  -programmers. 
pc  ''Computing    mp^Q   JIWSH  *—mu 

Best  Value 

m        ,i     .     .  r: 
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DIGM_GET,  DIGMJNC.  DIGM_ 
DEC,  DIGM_SETBASE.  DIGM_GET- 
BASE,  and  DIGM_BLANK.  Since  pro- 
grams that  use  the  DigitClass  control 
need  to  know  which  message  number 
goes  with  which  command,  the  numbers 
are  assigned  in  the  separate  file 
DIGIT.H,  which  is  listed  in  Figure  3. 

DIGM_SET  sets  the  number  that  the 
control  will  display.  The  number  is 
passed  in  the  message's  wParam  (IParam 
is  not  used).  The  number  can  be  between 
0  and  15  as  long  as  it  does  not  exceed 
the  base  of  the  control.  If  a  program  at- 
tempts to  set  a  number  above  the  base, 
the  DigitClass  control  sets  the  number  to 
one  less  than  the  Base. 

The  DIGM_SETBASE  message  sets 
the  numeric  base,  with  the  base  passed 
in  wParam.  Like  DIGM_SET,  the 
DIGM_SETBASE  message  does  not  use 
IParam.  Since  15  is  the  highest  number 
allowed,  16  is  the  maximum  base  value. 
If  a  program  attempts  to  set  it  higher,  the 
control  forces  it  to  16.  The  minimum  pos- 
sible base  is  2. 

DIGM_INC  advances  the  displayed 
number  and  DIGM_DEC  decrements  it. 
These  messages  use  neither  wParam  nor 
IParam. 

DIGM.BLANK  instructs  TIME!  to 
blank  the  display.  DIGM_GET  and 
DIGM_GETBASE  let  the  parent  win- 
dow query  the  control  about  the  number 
displayed  and  the  base,  respectively. 
These  three  messages  use  neither 
wParam  nor  IParam. 

No  messages  exist  that  govern  the  dis- 
play of  the  decimal  and  colon  but  they. 


PROGRAMMING 

Utilities 

as  well  as  colors,  can  be  managed  by  set- 
ting the  style  bits  for  the  control.  The 
Windows  API  function  calls,  GetWin- 
dowLong  and  SetWindowLong,  accom- 
plish the  task. 

The  DigitClass  control  uses  the  same 
WM_COMMAND  notification  scheme 
as  the  standard  controls,  employing  one 
of  four  notification  codes:  DIGN_ 
CARRY.  DIGN_BORROW,  DIGN_ 
LCLICK,  and  DIGN_RCLICK.  As  with 
the  standard  Windows  controls,  the 
codes  are  sent  in  the  high  word  of  IParam 
(in  a  WM_COMMAND  message).  The 
low  word  of  IParam  holds  the  control 
window  handle  and  wParam  carries  the 
control  ID. 

The  notification  codes  themselves  are 
fairly  self  explanatory.  DIGN_CARRY 
is  sent  when  the  DigitClass  control  is  in- 
cremented past  its  base.  If,  for  example, 
the  base  has  been  set  to  6  and  a 
DIGM_INC  message  is  forwarded  to  the 
control  (currently  displaying  a  5),  the 
control  will  display  a  0  and  post  a 
DIGN_CARRY  notification  to  its  par- 
ent. DIGN_BORROW  is  posted  if  the 
control  is  decremented  below  0.  In  this 
case,  DigitClass  will  display  one  less  than 
the  base  and  then  send  the 
DIGN_BORROW  notification. 

Clicking  on  the  DigitClass  control 
sends  DIGN_LCLICK  if  caused  by  the 
left  mouse  button  or  DIGN_RCLICK  if 
caused  by  the  right.  More  specifically,  the 
notification  is  sent  when  a  DigitClass 
window  receives  a  WM_LBUTTONUP 
or  WM_RBUTTONUP  message. 

CONSTRUCTING  A  CONTROL  DigitClass 


is  implemented  in  a  DLL  (DIGIT.DLL). 
as  are  all  Windows  controls.  Bundling  the 
code  in  a  DLL.  however,  isn't  the  only 
overhead  incurred  when  writing  a  con- 
trol; a  number  of  required  routines  must 
be  added  to  integrate  it  into  the  various 
dialog-box  editors  that  developers  use.  In 
the  case  of  the  DigitClass  control,  this  in- 
volves as  much  work  as  writing  its  win- 
dow procedure! 

As  with  any  DLL.  DIGIT.DLL  con- 
tains a  LibMain  procedure  called  when 
the  DLL  first  loads  into  memory.  The 
procedure  is  comparable  to  the  WinMain 
function  called  when  a  Windows  pro- 
gram executes.  In  DigitClass,  LibMain 
registers  the  DigitClass  window  class. 
This  allows  programs  to  create  Digit- 
Class  controls  by  simply  loading 
DIGIT.DLL  and  calling  one  of  the  win- 
dow-creation functions  (such  as 
CreateWindow). 

The  next  series  of  dynamic  link 
library  procedures  are  specific  to  custom- 
control  DLLs  and  follow  the  naming 
scheme  recommended  by  Microsoft.  The 
names  of  the  routines — DigitWndFn, 
Digitlnfo,  DigitStyle.  DigitDlgFn,  and 
DigitFlags — are  customized  for  the 
DigitClass  control.  Following  this  guide- 
line, procedure  names  for  a  custom  con- 
trol called  Wigit,  for  example,  would  be 
WigitWndFn.  Wigitlnfo.  WigitStyle,  and 
so  forth. 

The  routines  are  referenced  by  their 
ordinal  numbers.  The  ordinal  number  for 
a  procedure  is  its  position  in  the  list  of 
callable  routines  in  the  DLL  header. 

DigitWndFn  is  the  window  procedure 


DIGIT.H 

Complete  Listing 


//     —   

//    DIGIT.H  --  Include  file  for  DIGIT.DLL  and  the  DigitClass  Control 
// 

//     (c)  Douglas  Boling.  1992 

//   -      

// 

//  Digit  Control  Styles 

// 

•define  DIGS_LED  0X0001L 
•define  DIGS_BLANK  0X0002L 
•define  DIGS_COLON  0X0004L 
•define  DIGS_DECIMAL  0x9ee8L 

// 

//  Digit  Contol  Style  labels  (These  Btrings  must  match  above  defines.) 
// 

•define  DIGS_LEDSTR  "DIGS_LED" 

•  define  DIGS_BLANKSTR  "DIGS_B1ANK" 

•define  DIGS.COLONSTR  •DIGS_COLON- 

•define  DiqS_DICIMALSTR  "DIGS_DECIMAL" 

// 

//  Digit  Control  Hessages 
// 


•define  DIGM_SET 
•define  DIGM_GET 


(WM_USER*1) 
(KM_USER*2) 


•define  DIGM_INC  (WH_USER->3) 

•define  DIGM_DEC  (WM_USER-4 ) 

•define  DIGM_SETBASE  (WH_USER*5) 

•define  DIGM_GETBASE  (WM_USER->6) 

•  define  DIGM_BLANK  (WM_USERt7) 
// 

//  Digit  Notification  Hessages 

// 

•define  DIGN_CARRY  1 

•define  DIGN_ BORROW  2 

•define  DIGN_LCLICK  3 

•define  DIGN_RCLICK  4 

// 

//  IDs  for  Style  and  About  dialog  boxes  used  with  the  dialog  box  editors. 

// 

•define  IDD_ABOUT  208 

•define  IDD.BLANK  1(1 

•define  IDD_COLON  1*2 

•define  IDD.DECIMAL  103 

•define  IDD_LED  104   

•define  IDD_LCD  1*5 

•define  IDD_CTLID  106 


figure  3:  This  is  a  listing  of  DIGIT.H,  the  include  file  for  the  DigitClass  Control. 
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Introducing 
Z-DIRECT. 

We're  your 
direct  line  to 
Zenith 
Data 

Systems. 


Dennis  Lubash, 
Z-DIRECT 
Sales  Associate. 
'How  may  I  help 
you  today?" 


Z-DIRECT. 
Consultants 
not  clerks. 


Starting  today,  buying  PCs  direct  is  changed  forever.  Z-DIRECT  from 

Zenith  Data  Systems  is  as  different  from  ordinary 
direct  buying  as  night  is  from . . .  well,  you  know.  What 
makes  it  different  is  what  we  call  Thinking  Ahead,  and 
it's  part  of  everything  we  do  at  Zenith  Data  Systems. 
For  starters,  Z-DIRECT  helps  you  buy  our  innovative  and  award- 
winning  new  Z  series  at  remarkably  low  Z-DIRECT  prices. 
Z-DIRECT  offers  you  intelligent  life  at  the  end  of  the 
telephone.  Our  professional  PC  consultants  are  not  just 


Our  training 
puts  our 
sales  consultants 

head  and 
shoulders  above 
the  rest. 


order  takers  like  many  tele-clerks 
du  jour.  Z-DIRECT  consultants 
can  provide  you 
with  a  complete  net- 
working solution 
J)  that  includes  note- 
books and  desktops,  servers 
and  monitors. 

WeVe  even  rethought  serv- 

Thomas  Hampton 
Z-DIRECT  Account 

ice,  creating  a  program  so  4ryft^,,Mli.. 

are  endless." 

exceptional,  two  pages  of  this  ad  are 
devoted  to     KPVMH|     lt-  Z«DIRECT  has 

the  PCs  23         you  want  to  buy, 

the  way  you  want  to  buy 

them.  As  I  we  said,  its  all  part 

of  Thinking  Ahead  and  it's  called  Z-DIRECT. 


Pass  the  budget 
folder;  please.".. 


X-NOTE  325Lc 
incredible  color  and  price" 

•  Intel"  25  MHz  i386™  SL 

•  4MB  RAM  user  expandable  to  12MB 

•  120MB  hard  drive 

•  MS-DOS'  5.0  and  Microsoft  Windows'" 
3.1  pre-installed 

•  Logitech™  TrackMan*  portable  mouse 

•  8.4"  active  matrix  color  VGA  LCD, 
simultaneous  video  support 

•  3.5"  1.44MB  floppy  drive 

•  8.5"  x  1 1.9"  x  2.1"  only  6.5  pounds 

•  Rapid-charge  nickel  metal-hydride  battery 
for  up  to  2.5  hours  continuous  use  or  up  to 
6.5  hours  under  rest-resume  conditions* 

•  Ethernet  -compatible  high-speed 
communication  pert  for  LAN 
connectivity 

•  Pre-installed  network  client 
software  for  Novell*  NetWare; 
Microsoft  LAN  Manager,"  Banyan* 
VINIS* 

•  Optional  READYDESK™  Port  Replicator  ( $107) 


$4699 


'Battery  life  depends  on  application  used,  power 
management  features  selected  ond  peripherals 
attached. 

Z-STATION "  433DH 

"The  best  for  less" 

•  Intel  33  MHz  i486'"  DX  (upgradable) 

•  4MB  RAM  expandable  to  64MB 

•  200MB  hard  drive  pre-installed  and  optimized 
with  MS-DOS  5.0  and  Microsoft  Windows  3.1 

•  Super  VGA  color  monitor,  1024x768 
upgradable  to  256  colors 

•Pre-inetaaedi 


•  nhernet  compatible  high-speed 
communication  port  for  LAN 
connectivity 

•  3.5"  1.44MB  floppy  drive 

•  State-of-the-art  modular  "snap-in"system 
design  with  4  ISA  slots 

•  Module  sockets  or  SCSI  and  WAM 
(Windows  Accelerator  Module) 

•  Flash  ROM  BIOS 

•  Dual  password  security  protection 

•  Serial,  parallel,  mouse,  keyboard,  video 
ports 

•  Microsoft  mouse 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z"CARE" 
service  available 


Z-SER  VER  450DE 

"Top  of  the  Line" 

•  Intel  50  MHz  i486DX— the  fastest 
processor  in  its  classl 

•  8KB  internal  and  256KB  write-back  cache 

•  8MB  RAM  expandable  to  192MB 

•  500MB  SCSI-2  hard  drive 

•  VGA  monochrome  monitor 

•  8  EISA  expansion  slots  (7  open) 

•  2  serial,  1  parallel,  1  keyboard,  1  mouse  port 

•  5 1 2KB  of  video  RAM  for  Super  VGA 

•  SCSI  cable/power  distribution  board  included 

•  384- watt  power  supply 

•  1.44MB  floppy  disk  drive 

•  Three  5.25"  HH  accessible  boys 

•  Eight  3.5"  hard  disk  bays 

•  Multiple  security  features 

•  LCD  status  display 

•  Hash  ROM  BIOS 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z'CARE 
service  available 


ot  just  direct,  Z-DIRECT 
1-800-582-0546 


Copyrighted  material 


Our  Z  series  makes  the  fu- 
ture ever  so  clear,  because 


"With  Z  series 
from  Z-DIRECT, 
your  future 
is  built  in." 


I  we've  anticipated  your 
needs  with  a  totally  re- 
thought and  re- 
designed line  of 
notebooks,  desk- 
top PCs,  servers  and  monitors. 
You  will  enjoy  an  unprecedented  range  of  upgradability  That's  iJ^J^ 
Investment  Protection,  the  cornerstone  for  Thinking  Ahead.  MANAGER 
Next  move?  Integrated 
Connectivity  with  pre 
installed  client  software  for  the 


We'll  direct 

you  to 
the  future. 

Just  call  for 
reservations. 


three  leading  networking  sys- 
tems and  Ethernet-compatible, 
high-speed  communi- 
cation pipes.  Third,  Z 

MICROSOFT® 

SIKrS™  series  includes  easy  to  configure  connections  and  optimized, 


aterial 


toll  if* 

BANYAN1 
VINtS 


pre-installed  MS-DOS  and  Microsoft 
Windows  3.1  on  most  models.  Finally, 
ZDS  also  believes  a  blue  chip 
concept  deserves  nothing  less  than 
blue  chip  components.  Intel  for  microproc- 
essors. Conner    for  hard  Cw#«w!£fZ? 
drives.  And  the  software  giants:  Novell. 
Microsoft.  Banyan. 

That's  what  Thinking  Ahead  is  all  about. 


Z-NOTE  325L 

"Network  ready  notebook" 

•  Intel  25  MHz  i386SL 

•  4MB  RAM  expandable  to  12MB 

•  85MB  hard  drive  with  MS-DOS  5.0  and 
Microsoft  Windows  3.1  pre-installed 

•  Logitech  TrackMan  Portable  mouse 

•  9.5"  black-on-white  LCD,  upgradable  to 
active  matrix  color,  640  x  480  VGA  with 
support  for  64  grey  shades;  and  simultaneous 
video  support 

•  3.5"  1.44MB  floppy  drive 
•8.5"x  11.9"x  1.9," only  5.9  pounds 

•  Ropid-charge  nickel  metal-hydride  battery 
for  4  hours*  continuous  use  or  up  to  10  hours* 
under  rest/resume  condition 

•  Ethernet-compatible  high-speed 
communication  port  for  LAN 
connectivity 

•  Pre-installed  network  client 
software  for  Novell  NetWare, 
Microsoft  LAN  Manager,  Banyan 
VINES 

•  82-key  keyboard  with  12  full-size  function 
keys 


'Battery  life  depends  on  application 
used,  power  management  features 
selected  and  peripherals  attached. 

Z-STATION   42  5Sn 

"i486  level  networking" 

•  Intel  25  MHz  i486SX  (upgradable) 

•  4MB  RAM  expandable  to  64MB 

•  80MB  hard  drive  pre-installed  and  optimized 
with  MS-DOS  5.0  and  Microsoft  Windows  3.1 

•  Super  VGA  color  monitor,  1024x768 
upgradable  to  256  colors 


far  Novell  NoffVJf aro,  nVcrosoft  LAN 
Manager,  Banyan  VMS 

•  Ethernet-compatible  high-speed 
communication  port  for  LAN 
connectivity 

•  3.5"  1.44MB  floppy  drive 

•  State-of-the-art  modular  "snap-in"  system 
design  with  2  ISA  slots 

•  Module  sockets  or  SCSI  and  WAM 
(Windows  Accelerator  Module) 

•  Flash  ROM  BIOS 

•  Dual  password  security  protection 

•  Serial,  parallel,  mouse,  keyboard,  video 
ports 

•  Microsoft  mouse 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z»CARE 
service  available 


$1999 


Z-SERVER  425SE 

"Entry  Level" 

•  Intel  25  MHz  i486SX 

•  4MB  RAM  expandable  to  192MB 

•  300MB  SCSI-2  hard  drive 

•  VGA  monochrome  monitor 

•  8  EISA  expansion  slots  (7  open) 

•  2  serial,  1  parallel,  1  keyboard,  1  mouse  port 

•  512KB  of  video  RAM  for  Super  VGA 

•  384-watt  power  supply 

•  1.44MB  floppy  disk  drive 

•  Three  5.25"  HH  accessible  boys 

•  Eight  3.5 "hard  disk  bays 

•  Multiple  security  features 

•  Flash  ROM  BIOS 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z"CARE 
service  available 


$4999 


Z  best  price  is  Z-DIRECT 
1-800-582-0546 


We  build  the  iT  series  products  to  be  so  reliable,  it's  possible  they  may 

never  need  service.  They  leave  our  state-of-the-art 
manufacturing  facility  in  St.  Joseph,  Michigan  only 
after  passing  rigorous  quality  control  tests.  Then  we 
provide  what  may  be  the  best  customer  and  technical 
service  assistance  in  the  business.  We  offer  over  400  autho- 


"Z-CARE 

service. 
As  much  as 
you  want, 
as  lime  as 
you  need." 


in  North  America  and  more  than  2,000 

around  the  world.  There's 
Wfcn-site  service  for  all  of  our  desktop  PCs  the 
next  business  day.  Choose  48  Hour  Repair- 


Announcing 
our 


Umbrella. 


Helen  Lim, 
ZDS  Systems 
Software  Engineer 


and- Return  or  carry-in  service  for 
portables.  If  this  service  sounds 
good,  read  on.  It  gets  even  better. 
Z>CAR£  also  offers  optional  sup- 


including  network  planning, 
start  up,  operation  and 
expansion  services. 
Our  service  is  so  good 
we  can  keep  your  net- 
work operational  even  if  ! 
there  is  a  variety  of  PCs  or 
software  in  place.  Best  of  all,  you  can  choose 
as  much  or  as  little  2>CARE  as  you  want.  And 
if  you  have  comments  or  questions  on  prod- 
ucts or  need  technical  assistance,  our  Cus- 
tomer Assistance  Center  is  open  7AM -11PM 
(CST),  Mon-Fri.  Call  1-800-CARE 
360.  With  Z-CARE  you're  assured 
of  getting  all  the  attention  and 
service  you  deserve  whether  you 
have  one  PC  or  an  office  full. 
That's  Thinking  Ahead. 


95%  of  calls 
to  the  ZDS 
Customer 
Assistance 


CH3ZDS620nl 
"Entry  level  I386SL  notebook' 

•  Intel  20  MHz  i386SL 

•  2MB  RAM  expandable  to  8MB 

•  60MB  hard  drive 

•  3.5"  1.44MB  floppy  drive 

•  MS-DOS  5.0  pre-installed 

•  85-key  full-travel  keyboard 

•  9.5"  VGA  black-on-white  display 
•8.5"x  ll"x  1.9", 6.5  lbs. 

•  3  hour  average  battery  life" 


$1499 


I-SPORT  325S 
"Low  cost  and  expandable" 

•  Intel  25  MHz  i386SX 

•  60MB  hard  drive  with  MS-DOS  5.0 
pre-installed 

•  2MB  RAM  expandable  to  8MB 

•  9.5  "  block-on-white  edgelit  LCD 
640  x  480  VGA  with  64  grey  shades, 
simultaneous  video  support 

•  3.5"  1.44MB  floppy  drive 

•  8.5"  x  11"  x  1.9", only  6.0  pounds 

•  Up  to  2.5  hours  battery  life" 

•  86-key  keyboard  with  dedicated  cursor 
and  function  keys 

•  Serial,  parallel,  external  video,  mouse  ports 

•  Optional  ZDS  docking  unit 


$1899 


Z-NOTE  320Lb 

"Our  lowest  price  Z-NOTE' 

•  Intel  20  MHz  i386SL 

•  2MB  RAM  expandable  to  1 2MB 

•  60MB  hard  drive 

•  MS-DOS  5.0  pre-installed 

•  3.5"  1.44MB  floppy  drive 

•  9.5"  black-on-white  VGA  display 
upgradable  to  active-matrix  color 

•  Serial  port,  enhanced  parallel,  video 
port,  mouse/keypad/keyboard  port 

•  One  internol  modem  socket 

•  NiCad  battery  pack  for  up  to  3.5 
continuous  or  up  to  9-hours  charge* 

•  8.5"  x  1 1.9"*  1.9",  5.7  lbs.  with 
battery 


$1899 


'Battery  life  depends  on  applications  used,  power 
management  features  selected  and  peripherals 
attached. 


We  cover  you  A  to  Z"DI  RECT 
1-800-582-0546 


\bu're  buying 
Z-DIRECT 


you  know 
your  rights 


Buy  Z-DIRECT  for  investment  protection.  Z  series  has  unprec- 
edented upgradability,  integrated  connectivity,  ease  of  use 
and  design.  ^^^2  Buy  Z-DIRECT  for  experienced  direct 
sales  consultants.  No  order  takers  at  Zenith  Data  Systems. 
JJ^^J  Buy  Z-DIRECT  for  direct  answers.  95%  of  your 
problems  are  solved  in  one  call.  M . ]  rr        Boy  Z*  DIRECT 

fiipmenti  JJ^fiB  Buy  Z-DIRECT 
for  no  hassle  returns.  No  questions 
asked,  whatever  the  reason.  Return 
your  PC  within  30  days.  We'll  even 
pay  return  postage.**  ^uv 
Z-DIRECT  for  direct  technical  support 
and  a  complete  array  of  direct-to-you 


Z-DIRECT 
Buyer's  Bill 
of  Rights. 


peripherals,  accessories  and  software. 

'Based  on  advertised  products  as  configured  and  availability. 


Right 


Card! 

Terms:  MosterCord,  Visa,  Discover  and  American  Express  accepted  No  surcharge  lor  credit  card  ordors.  Money  orders, 
certified  checks,  personal  checks  accepted  (allow  ten  days  for  processing  ).  Company  and  institutional  PO.'s  upon  credit  approval 
Prices  do  not  include  applicable  sales  tax,  shipping  and  handling.  Government,  Educational  and  Volume  Purchase  buyers  please 
coll  for  a  quotation.  Federal  Government  Sales  please  call  800/843-4131.  *"30-day  money-back  guarantee  applies  only 
when  buying  through  Z"DIRECT.  Excludes  opened  softwore  and  purchoses  which  have  been  subject  to  abuse.  Most  notebooks 
include  one-year  limited  moil-bock  warranty  with  optional  Z"CARE  service  available  {call,  or  see  o  Z"CARE  contract  for 
important  details). 

Order  by  FAX  1-800-472-7211.  All  products  subject  to  avoilobility.  Specification  and  prices  subject  to  change  without  notice. 
Zenith  Doto  Systems  is  not  responsible  for  typographical  or  photographic  errors.  Z»NOTE,  Z»STATION,  Z'SPORT,  Z"SERVER 
and  READYDESK  are  trademarks  and  Z*CARE  is  a  servicemark  of  Zenith  Dota  Systems  Corporation.  Intel,  1386,  i486  and 
the  Intel  Inside  logo  are  trademarks  of  Intel  Corporation.  MS-DOS,  Microsoft  Windows,  Microsoft,  LAN  Manager  and  the 
Ready-To  Run  logo  ore  trademarks  of  Microsoft  Corporation.  Logitech  and  TrackMan  are  registered  trade 
marks  of  Logitech,  Inc.  Ethernet  is  a  registered  trademark  of  Xerox  Corporation.  Novell  and  NetWare  are 
registered  trademarks  of  Novell,  Inc.  Banyan  and  VINES  are  registered  trademarks  of  Banyan  Systems, 
Inc.  Conner  is  a  trademark  of  Conner  Peripherals,  Inc.  Copyright  ©  1992  Zenith  Data  Systems  Corporation, 


Z-325SX 

"Entry  level  desktop 
performance" 

•  Intel  25  MHz  i386SX 

•  2MB  RAM  expandable  to  10MB 

•  80MB  hard  drive  with  MS-DOS  5.0  and 
Microsoft  Windows  3.1  pre- installed 

•  VGA  color  monitor,  256  colors 

•  3.5"  1.44MB  internal  floppy  drive 

•  Mouse 

•  5  open  16-bit  ISA  slots 

•  1  open  one  half-height  5.25 "drive  bay 
with  external  access 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z"CARE 
service  available 


$1199 


Z-425SX 

"Affordable  i486  performance' 

•  Intel  25  MHz  i486SX 

•  4MB  RAM  expandable  to  40MB 

•  80MB  hard  drive  with  MS-DOS  5.0  and 
Microsoft  Windows  3.1  pre-installed 

•  VGA  color  monitor,  256  colors 

•  3.5"  1.44MB  internal  floppy  drive 

•  Mouse 

•  5  open  16-bit  ISA  slots 

•  1  open  one  half-height  5.25 "drive  bay 
with  external  access 

•  One-year  limited  warranty  and  on-site 
service  included  with  extended  Z"CARE 
service  available 


$1599 


For  product  specifications 
via  FAX,  pleas*  call 
1 -800-582-8194. 


□ 


ZENITH    DATA  SYSTEMS 

A  Bull  Company 


Thinking  Ahead. 


Now  call  Z-DIRECT 
1-800-582-0546 
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DIGIT. DEF 

Complete  Listing 


DIGIT. DEF  nodule  definition  file 
Copyright  (c)  Douglas  Boling  1992 


LIBRARY 

DESCRIPTION 

EXETYPE 

CODE 

DATA 

HEAPS  I ZE 


DIGIT 

'Digit  Control,  Copyright  1992,  Douglas  Boling' 
WINDOWS 

PRELOAD  MOVEABLE 
PRELOAD  MOVEABLE 
8192 


EXPORTS 


LIBMAIN 
WEP 

DIGITINFO 

DIGITSTYLE 

DIGITFLAGS 

DIGITWNDFTJ 

DIGITDLGFN 


»1 
82 
83 
84 
85 
86 


Figure  4:  This  is  a  link  definition  file  that  assigns  the  ordinal  numbers  for  the  DigitClass  procedures. 


for  the  DigitClass  window  and  is  identical 
to  what  would  have  been  written  had  the 
control  been  implemented  as  a  window 
class  inside  the  program.  DigitWndFn 
handles  window  messages  sent  to  the 
window,  such  as  WM_CREATE, 
WM_PAINT,  and  WM_COMMAND.  It 
also  must  manage  WM_USER  messages 
that  have  been  equated  with  control  com- 
mands. In  the  case  of  DigitClass,  it  deals 
with  DIGM_SET  and  the  other  com- 
mand messages  relayed  to  the  control. 

DigitWndFn  also  sends  the  WM_ 
COMMAND  messages  containing  the 
notification  codes.  These  messages  are 
sent  to  the  parent  of  the  DigitClass  win- 
dow, as  determined  by  a  call  to  the  Get- 
Parent  Windows  API  function.  Notifica- 
tion messages  are  sent  out  in  response  to 
the  conditions  mentioned  above.  For  ex- 
ample, when  DigitWndFn  receives  a 
WM_LBUTTONUP  message,  it  sends 
the  notification  DIGN_LCLICK  to  the 
control's  parent  window. 

A  series  of  GDI  MoveTo  and  LineTo 
calls  displays  the  LED  segments  in  re- 
sponse to  the  WM_PAINT  message.  The 
DigitClass  window's  dimensions  deter- 
mine the  position  and  width  of  the  lines. 

Dialog-box  editors  use  the  remaining 
DIGIT.DLL  procedures.  Both  the 
SDK's  editor  (DLGEDIT.EXE)  and  the 
Resource  Workshop  bundled  with  the 
Borland  C++  3.0  compiler  (WORK- 
SHOP.EXE)  can  load  custom  controls 
that  use  the  custom  control  interface  em- 
ployed by  DigitClass.  The  routines  in  the 
custom  control  DLL  allow  these  editors 
to  use  and  display  the  controls  without 
knowing  how  they  work  or  even  what 


they  look  like!  To  learn  how  to  load  and 
use  the  DigitClass  control  in  DLGEDIT 
and  WORKSHOP,  read  the  sidebar  "Us- 
ing the  DigitClass  Control." 

The  Digitlnfo  procedure  allows  a  dia- 
log-box editor  to  query  the  control  for  in- 
formation, such  as  the  copyright,  the  ver- 
sion number,  the  control's  name,  and  its 
default  size  and  style.  The  procedure  it- 
self is  simple.  It  allocates  global  memory 
for  the  information  structure,  fills  in  the 
structure,  and  then  passes  the  handle 
back  to  the  editor  (which  must  release 
the  memory  block  after  reading  the  infor- 
mation). 

The  dialog-box  editor  calls  DigitStyle 
to  instruct  the  custom-control  DLL  to 
display  the  control's  Style  dialog  box. 
Most  dialog-box  editors  call  this  routine 
when  the  user  double-clicks  on  the  con- 
trol. Suppose  a  user  double-clicks  on  a 
DigitClass  control  (to  set  its  styles)  just 
placed  on  the  dialog  box  being  created. 
In  DigitClass,  the  DigitStyle  routine  gen- 
erates a  procedure  instance  for  the  Style 
dialog-box  procedure,  displays  the  box 
using  Windows'  DialogBox  function, 
then  frees  the  instance  (with  FreeProc- 
Instance)  once  the  function  returns. 

When  DigitStyle  is  called,  a  word  con- 
tains a  handle  to  a  block  of  memory  that 
contains  the  control's  current  style  struc- 
ture. The  style  double-word  (DWORD) 
in  this  structure  contains  the  current  style 
settings.  The  dialog  box  is  charged  with 
the  job  of  querying  the  user  aboout  any 
style  changes  and  passing  the  new  control 
style  back  to  the  editor  in  the  style 
DWORD. 

The  window  procedure  for  the  style 


dialog  box  (DigitDlgFn)  is  a  standard  di- 
alog-box procedure  that  responds  to  no- 
tification messages  from  the  dialog-box 
controls.  The  dialog-box  controls  are  de- 
fined in  the  Style  dialog-box  template 
bound  with  the  DigitClass  DLL.  When 
the  user  presses  the  OK  button  on  the 
Style  dialog,  its  procedure  updates  the 
control's  Style  DWORD  and  destroys 
the  dialog  box  with  a  call  to  EndDialog. 
Conversely,  if  the  user  presses  the  Cancel 
button,  the  Style  DWORD  is  passed  back 
to  the  dialog-box  editor  unmodified. 

The  DigitFlags  procedure  translates 
the  state  of  the  style  bits  into  the  labels 
used  in  DIGIT.H.  The  labels  are  then 
written  into  the  resulting  .DLG  file  for 
the  dialog  box.  When  called,  the  routine 
is  passed  three  parameters:  the  Style 
DWORD,  a  pointer  to  an  ASCIIZ  string, 
and  the  maximum  length  of  that  string. 
DigitFlags  must  examine  the  Style 
DWORD  and  append  the  appropriate 
style  tags  to  the  ASCIIZ  string.  For  ex- 
ample, if  the  Style  DWORD  has  the  LED 
display  bit  set.  DigitFlags  would  append 
the  DIGS_LED  string  to  the  ASCIIZ 
string.  The  dialog-box  editor  would  then 
use  the  resulting  string  in  the  .DLG  file's 
CONTROL  statement  that  specifies  the 
DigitClass  control. 

The  procedures  we've  discussed  pro- 
vide everything  a  dialog-box  editor  needs 
to  create  a  CONTROL  statement  in  the 
dialog  template.  The  editor  can  deter- 
mine the  name  of  the  control  class  by  call- 
ing the  Digitlnfo  procedure.  The  dialog 
editor  can  display  a  custom  style  dialog 
box  for  the  control  by  calling  DigitStyle. 
When  the  user  moves  the  control,  its  po- 
sition and  size  are  determined  by  the  dia- 
log-box editor.  Finally,  the  editor  calls 
the  DigitFlags  routine  to  convert  the 
style  bits  into  the  labels  used  in  the  .DLG 
file.  This  combination  of  routines  allows 
the  dialog-box  editor  to  produce  the 
.RES  and  .DLG  files. 

DigitClass  furnishes  a  simple  exam- 
ple, but  it  demonstrates  all  the  necessary 
routines  for  a  custom  control.  It  also 
demonstrates  all  the  necessary  routines 
for  a  custom  control.  And,  it  demon- 
strates that  the  ideas  behind  the  standard 
controls  can  be  applied  to  controls  cus- 
tomized for  specific  applications.  □ 


Douglas  Boling  is  a  Contributing  Editor  to 
PC  Magazine. 
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Co 


Are  you  the  kind  of  person  who'd  buy 


Harvard  Graphics 


from  Software  Publishing  Corporation  just  because 


1.4  million  ncoph 


already  have?  No  way,  not  you.  How  about  the 


fact  that  Harvard  Graphics  has  become  the  best-selling 


'St'll  ,1  Mill  "Mil 


software  of  all  time  by  being  the  easiest  way  to  make  great  presentations? 


Interesting,  but  you're  still  not  reaching  for  your  wallet.  You're  more  the 


So  what  can  it  do  tor  me?" 


type.  And  to  be  convinced,  you  really  need  to 


see  it.  Perfect. 


We  like  people  like  you. 


Which  is  why  we've  put  together  a 


on  Harvard  Graphics  3.0  for  II  and  Harvard  Graphics  for 


So  you  can  see  exactly  how  you  can  make  great  charts  and 


presentations  without  a  great  deal  of  effort.  Just  call 


1-800-336-836! 


Operator  908.  Because  we  have  1.4  million  reasons  to  believe  that  once  you 


see  Harvard  Graphics, 


vou'll  hi 
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Programming 


LAB  NOTES 

Customizing  Windows'  Common 
Dialog  Boxes,  Part  1 

BY    DANNY    THORPE    AND    PAT  RITCHEY 


OMMDLG,  the  Common  Dialogs 
DLL  (dynamic  link  library)  in 
Microsoft  Windows.  Version  3.1, 
has  attractions  for  users  and  pro- 
grammers alike.  Users  like  the 
"smarter"  dialog  boxes  it  creates 
because  they're  so  easy  to  use. 
Programmers  like  these  same 
structures  because  they  plug  easily 
into  applications  and  eliminate  the  need 
to  write  and  debug  a  good  deal  of  not- 
so-simple  code. 

The  code  in  COMMDLG  provides  a 
lot  of  the  kind  of  logic  most  programmers 
don't  have  the  time  or  inclination  to  im- 
plement on  their  own — things  like  recog- 
nizing media  types  and  displaying  appro- 
priate glyphs  next  to  the  letters  in  the 
drive  list.  Users  attach  much  importance 
to  such  details,  but  in  the  development 
stage  those  little  "extras"  get  postponed 
again  and  again  as  the  programmer  deals 
with  "real"  programming  problems  such 
as  finishing  the  minimum  feature  set  and 
fixing  nasty  bugs. 

For  all  the  rich  features  contained  in 
the  COMMDLG  library  however,  the  ap- 
pearance of  the  actual  common  dialog 
box  often  has  less  to  commend  it.  A  plain 
white  dialog  box  isn't  very  exciting  if 
you're  accustomed  to  the  snappy  appear- 
ance of  the  custom  control  libraries  now 
on  the  market.  And  even  if  you're  not 
into  fancy  controls,  you  may  still  find  that 
the  box  you're  using  with  a  particular  set 
of  option  flags  would  look  a  lot  better  if 
only  you  could  arrange  or  align  its  con- 
trols differently. 

The  two  parts  of  this  article  will  ex- 
plore the  tricks  and  traps  involved  in  cus- 
tomizing common  dialog  boxes  to  suit 
your  application's  visual  needs.  (If  you 
haven't  worked  with  COMMDLG  be- 
fore, Ray  Duncan's  Power  Programming 


articles  in  the  May  26,  June  16,  June  30, 
and  July  1992  issues  of  PC  Magazine  will 
provide  a  good  introduction  to  using  it 
in  everyday  programming.)  In  this  part 
we'll  cover  the  two  kinds  of  customiza- 
tion opportunities  that  COMMDLG 
provides.  We'll  also  show  you  how  to 
build  an  object  wrapper  around  the 
COMMDLG  interface.  In  Part  2  we'll 

Your  dialog  boxes  can 
look  better  and  do  more 


if  your  program  takes full 
advantage  of  Windows  3. 1  s 
COMMDLG.DLL 


and  an  OWL  wrapper. 

combine  these  techniques  to  radically 
transform  the  face  of  the  common  dialog 
boxes  into  Borland-style  textured  boxes 
with  bitmapped  custom  controls,  without 
adversely  affecting  user  interaction.  Our 
code  examples  will  use  primarily  Turbo 
Pascal  for  Windows,  with  a  dash  of  Bor- 
land C++  for  good  measure. 

To  get  a  feel  for  the  problem,  start 
Windows  3.1  's  Write  program  and  select 
Character.  Fonts  from  the  menu.  Doesn't 
it  strike  you  that  something's  missing 
from  the  lower-left  quarter  of  the  dialog 
box?  The  COMMDLG  Font  dialog  code 
itself  contains  options  for  selecting  a  font 
color  and  strikeout  or  underline  attrib- 
utes, but  these  are  disabled  in  the  default 
Font  dialog  box.  If,  like  Write,  your  pro- 
gram also  leaves  these  options  disabled, 
the  lower-left  corner  of  the  dialog  will  be 
noticeably  empty. 


Of  course,  if  you  enable  the  options 
but  don't  use  the  results,  the  user  will 
think  that  your  program  is  broken.  If  you 
disable  the  options,  however,  there's  that 
distracting  void.  If  only  there  were  a  way 
to  move  some  of  the  remaining  visible 
controls  to  the  left  a  little  bit,  you  could 
close  the  gap  and  give  the  dialog  new  bal- 
ance and  symmetry.  In  fact,  there  is: 
COMMDLG  contains  hooks  and  options 
that  allow  you  to  make  just  such  modifi- 
cations. But  should  you  take  advantage 
of  them? 

TO  CUSTOMIZE  OR  NOT  To  Microsoft, 
the  value  of  a  "consistent  appearance  and 
functionality  from  application  to  applica- 
tion" generally  outweighs  the  advantages 
of  customizing  the  common  dialog  box 
structure.  (See  the  Microsoft  Windows 
Software  Development  Kit  documenta- 
tion for  COMMDLG  in  the  Microsoft 
Windows  Programmer's  Reference,  Vol- 
ume 1,  page  154.)  Microsoft  gives  you  a 
grudging  okay  if  your  application  abso- 
lutely requires  enlarging  a  dialog  box  or 
adding  new  controls.  But  hiding  controls 
and  changing  the  "intended  function- 
ality" of  what  the  company  has  provided 
are  officially  deemed  inappropriate. 
Microsoft  also  points  out  that  a  program 
that  customizes  the  common  dialog  boxes 
cannot  directly  benefit  from  interna- 
tional versions  of  COMMDLG  (pro- 
vided by  Microsoft),  which  are  written  for 
foreign  languages  such  as  French. 

Moreover,  as  with  any  software  prod- 
uct, when  you  start  pushing  COMM- 
DLG.DLL beyond  its  normal  use,  you're 
likely  to  find  a  few  problems  that  the  de- 
signers chose  to  bury  rather  than  solve. 
There  are  a  few  display  and  data  cross- 
over bugs  in  COMMDLG  that  become 
noticeable  only  when  you  apply  signifi- 
cant customization  to  your  dialog  boxes. 
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FONT.DLG 

Complete  Listing 

1543  DIALOG  LOAOONCALL  MOVEABLE  DISCARDABLE  13,   54,   264,  147 
STYLE  DS_MODALFRAME   j   WS_POPUP   |   WS_CAPTION   |  WS_SYSMENU 
CAPTION  -Font" 
FONT  8,  "Helv" 
BEGIN 

LTEXT  "SFont:".   1088,   6,   3,   48,  9 

CONTROL  "",    1136,    "COMBOBOX",   CBS_SIMPLE   j  CBS_OWNERDRAWF I XED  j  CBS_AUTOHSCROLL   |   CBS_SORT   |   CBS_HASSTRINGS  | 
CBS_DISABLENOSCROLL  !  WS_CHILD  |  WS_VISIBLE  |  WS_VSCROLL  |  WS_TABSTOP,   6,   13,    94,  54 
LTEXT  "Font  Stfcyle:",   1089,   1B8,   3,   44,  9 

CONTROL  "",    1137,    -COMBOBOX-,   CBS_SIMPLE  i   CBS_DI SABLENOSCROLL  \  WS_CHILD  j  WS_VISIBLE   j  WS_VSCROLL  j  WS_TABSTOP,  108. 
13,  64,  54 

LTEXT  "iSize:",   1090.   179,   3.   30,  9 

CONTROL  ■",    1138,    'COMBOBOX",   CBS_SIMPLE   \   CBS_OWNERDRAWFIXED  |  CBS_SORT   j   CBS_HASSTRINGS   ]   CBS_DI SABLENOSCROLL  | 
WS_CHILD  |  WS_VISIBLE   |  WS_VSCROLL   |   WS_TABSTOP,   179,   13,   32,  54 

CONTROL   "OK",    1,    "BUTTON",    BS_DEFPUSHBUTTON   j   WS_CHILD   j   WS_VISIBLE   |   WS_GROUP   |   WS_TABSTOP,    218,    6,    40,  14 
CONTROL  "Cancel",   2,   "BUTTON",  BS_PUSHBUTTON  |  WS_CHILD  |  WS_VISIBLE  |  WS_GROUP  |  WS_TABSTOP,  218,  23,  40,  14 
CONTROL  "fcApply",    1026,    "BUTTON",   BS_PUSHBUTTON   |  WS_CHILD  |  WS_VISIBLE   |  WS_GROUP   |  WS_TABSTOP,   218,   40,   40,  14 
CONTROL  "SHelp",    1038,    "BUTTON" ,   BS_PUSHBUTTON  j  WS_CHILD  j  WS_VISIBLE   \  WS_GROUP   |  WS_TABSTOP,   218,    57,   40,  14 
CONTROL  "Effects",    1072,    "BUTTON",   BS_GROUPBOX   J  WS_CHILD  |  WS_VISIBLE  |  WS_GROUP,   6,   72,    84,  34 
CONTROL   "Striikeout" ,    1040,    "BUTTON",    BS_AUTOCHECKBOX   |   WS_CHILD   J   WS_VISIBLE   |   WS_TABSTOP,    10,    82,    49,  10 
CONTROL  "^Underline",   1041,   "BUTTON" ,  BS_AUTOCHECKB0X  j  WS_CHILD  j  WS_VISIBLE,   10,   94,   51,  10 
LTEXT  "StColor:",  1091,  6,   110,   30,  9 

CONTROL  "•,   1139,    "COMBOBOX" ,  CBS_DROPDOWNLIST  |  CBS_OWNERDRAWFIXED  |  CBS_AUTOHSCROLL  ]  CBS_HASSTRINGS  |  WS_CHILD  | 
WS_VISIBLE   !  WS_BORDER   |  WS_VSCROLL   |  WS_TABSTOP,    6,    120,   84,  100 

CONTROL  "Sample",   1073,    "BUTTON",   BS_GROUPBOX  |  WS_CHILD  |  WS_VISIBLE  |  WS_GROUP,   98,   72,   160,  49 

CONTROL  "",    1093,    "STATIC",   SS_CENTER   |   SS_NOPREFIX   |  WS_CHILD  |  WS_VISIBLE,   98,    124,    160,   20  _ 
CONTROL  "AaBbYyZz",    1092,    "STATIC",   SS_CENTER  |   SS_NOPREFIX   j  WS_CHILD  |   NOT  WS_VISIBLE,    104,    81,    149,  37 
END  I 

Figure  f.  This  Is  the  Windows  SDK  resource  script  for  the  Font  dialog.  Notice  that  the  last  control,  "AaBbYyZz"  is  marked  NOT  WS  VISIBLE.  This  hidden  control 
provides  crucial  information  to  the  Font  dialog  function. 


Thus,  if  customizing  the  dialog  boxes  is 
important  to  you  and  your  application, 
you  must  be  prepared  to  deal  with  or 
work  around  an  occasional  COMMDLG 
glitch  or  complication. 

Still,  giving  all  these  considerations 
their  due,  guidelines  are  just  that — guide- 
lines— and  they  can  be  selectively  bent  or 
broken,  given  adequate  confidence  and 
justification. 

Another  view  of  COMMDLG  is  that 
it  is  more  than  just  a  couple  of  function 
calls  and  a  standard  user  interface;  it  is 
a  code  resource  to  be  built  upon,  ex- 
tended, and  molded  to  suit  needs  more 
specialized  than  the  general  cases  the  dia- 
log boxes  were  designed  to  serve.  The 
value  of  COMMDLG  is  that  it  is  a  body 
of  code  that  has  an  adequate  default  be- 
havior, but  which  can  be  extended  into 
more  specialized  behaviors. 

That  last  concept — a  body  of  code 
with  a  default  behavior  and  interface  that 
can  be  extended  through  inheritance — 
may  have  a  familiar  ring.  It  sounds  a  lot 
like  the  description  of  an  object  in  object- 
oriented  programming.  In  this  article 
we'll  not  only  describe  techniques  and 
guidelines  for  customizing  the  appear- 
ance of  the  common  dialogs  boxes,  but 
we'll  also  show  you  how  to  build  an  object 
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wrapper  around  those  dialog  boxes. 

Why  bother  with  an  object  wrapper? 
One  compelling  reason  is  that  it  further 
simplifies  the  code  you  have  to  write  to 
use  a  common  dialog  box.  In  one  respect, 
the  COMMDLG  interface  is  already  a 
model  of  simplicity:  You  can't  get  much 
simpler  than  one  function  call  to  open  a 
file  or  choose  a  font.  But  there's  a  catch. 
In  order  to  make  that  simple  function  call 
you  must  initialize  a  data  structure,  and 
that  process  is  hardly  simple  at  all. 

The  Font  dialog  data  structure,  for  ex- 
ample, has  15  fields,  with  24  distinct  op- 
tion flags  in  one  of  those  fields.  The  data 
structure  for  the  Open  File  dialog  has  20 
fields  and  17  option  flags.  Some  of  these 


fields  pass  data  into  the  dialog  function, 
some  receive  data  from  the  dialog  func- 
tion, and  some  are  bidirectional  carriers. 
Some  of  the  option  flags  denote  mutually 
exclusive  options,  while  others  may  be 
combined  with  a  bitwise  OR.  Some  flags 
indicate  whether  or  not  data  fields  in  the 
structure  contain  data  to  be  used  by  the 
common  dialog  code.  These  fields  and 
flags  are  all  thoroughly  documented  in 
the  SDK  on-line  help,  but  you'll  find 
yourself  referencing  that  help  file  a  good 
many  times  before  you  get  to  make  that 
one  "simple"  function  call. 

By  wrapping  COMMDLG  in  an  ob- 
ject layer,  however,  you  can  hide  many 
of  the  data  requirements  as  well.  Several 


Important  Common  Dialog  Names 

Name 

Function 

Data  Type 

C0MMDLG.DLL 
Resource  ID 

Open 

GetOpenFileName 

TOpenFileName 

1536 

Save  As 

GetSaveAsFileName 

TOpenFileName 

1537 

Print 

PrintDIg 

TPrintDIg 

1538 

Print  Setup 

PrintDIg 

TPrintDIg 

1539 

Find 

FindText 

TFindReplace 

1540 

Replace 

ReplaceText 

TFindReplace 

1541 

Font 

ChooseFont 

TChooseFont 

1543 

Color 

ChooseColor 

TChooseColor 

CHOOSECOLOR 

Figure  2-.  Most  of  the  dialog  templates  in  C0MMDLGJM1  are  identified  only  by  integer  IDs.  This  table  gives 
you  the  Common  Dialog  names,  functions,  structures,  and  resource  names. 
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I  At  last.  A  personal  output  device  that  combines  the 
M  best  features  of  a  desktop  laser  printer  with  the 
ability  to  produce  large  format  drawings.  It's  called 
ProTracer™—  a  360  dpi  desktop  printer/plotter  that 
produces  A,  B,  as  well  as  C-size  output. 

FEATURES  INCLUDE: 

■  High  performance  inkjet  engine  from  Canon 

■  Fast,  Intel  i960  processor — drawings  that  take  over  one  half  hour  on 
pen  plotters  take  as  little  as  five  minutes  on  ProTracer! 

■  Optional  HP-Glf  and  PostScript"  language  emulations,  memory 
expansion  boards,  and  sheet  feeders 

■  Unsurpassed  customer  service — 60  day  money  back  guarantee  of 
satisfaction,  one  year  warranty,  and  free  lifetime  technical  support 


PROTRACER 
BASE  UNIT 


Customized 
MM  and  PAD! 
drivers  for 
AutoCAD  users 
Epson  and 
ProPrinter 
emulations 


PROTRACER 
WITH  HP-GL 


ProTracer 
base  unit 

HP-GL 

emulation  card 

S  MB  memory 


PROTRACER 
FULLY  CONFIGURED 


ProTracer  base  unit 
HP-GL  emulation 
card 

PostScript  language 
emulation  card 
5  MB  memory* 
Sheet  feeder 

(100  sheet] 


$1499 


$2249 


$2897 


If  you'd  like  to  expand  your  printing  and 
plotting  capabilities,  call  Pacific  Data  Products  at 
(619)  597-4605,  Fax  (619)  552-0889. 


PACIFIC  DATA 

PRODUCTS 


*  It  ouipumng  i-sur  PostScnpt  document*,  in  8  MB  MM]  board  must  be-  used  Pacific  Data  Products.  Irx  .9125  Renin  Road.  San  Diego.  CA  92121  ProTram  h  a  trademart  of  Pacifk  Data  fWucts.  Inc.  NNSI  Is a  registered  trademark  nf  Hrwleti-Patkard  t " 
i960  is  a  trademark  of  Intel  ilorporation.  PostScnpt  is  *  registered  trademark  of  Adobe  System*.  Inc.  Canon  is  a  registered  trademark  of  ( anon.  1m  All  other  trade  rumrs  referenced  are  the  trademark*  or  registered  trademark  of  the  respective  manufacturer 

^    rroT rater  uses  the  latest  in  high  tcvhrvologv  innovation  including  Pwlevsl'age '.  (he  advanced  Imaging  Operating  System  from  Peerless.  PhoenuPage  is  a  registered  trademark  of  Phoenix  Technologies  Ltd.  C  19R7,  1988.  EUROPEAN  OEFKXS  England 
TdOMOSl  5511.  fix  (44)442  23654ft  France  Tel  05  906509,  E«(J3>1  3963  31  20;(*rmJnyTelOI308l  3685; 
 S    Netherlands  Td  060222065. 0  1992  Pacific  Data  Products.  Irx 
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of  the  fields  of  the  common  dialog  data 
structures  require  information  that  is 
readily  available  in  your  application.  An 
example  is  the  application  instance  han- 
dle when  you're  using  an  application 
framework  such  as  an  Object  Windows 
Library  (OWL).  Other  fields— structure 
size,  string  lengths,  function  addresses — 
can  be  calculated  by  the  object  itself.  In 
fact,  almost  half  of  the  Open  File  dialog's 
data  fields  can  be  filled  automatically  by 
an  object.  To  build  an  object  wrapper 
around  the  common  dialogs,  then,  we'll 
make  a  family  of  objects  that  will  set  up 
the  data  structures  for  us,  clean  up  after- 
ward, and  reduce  the  volume  of  informa- 
tion that  we  have  to  provide  to  the  abso- 
lute minimum.  That's  making  the  simple 
even  simpler. 

PHASE  1:  CUSTOM  DIALOG  TEMPLATES 
Let's  start  our  modifications  with  a  sim- 
ple dialog  template  substitution.  The  dia- 
log template  is  a  description  of  what  con- 
trols go  in  the  dialog  box  and  where. 
We'll  use  the  Font  common  dialog  as  our 
example,  since  you've  already  seen  that 
its  default  can  stand  visual  improvement. 

Making  a  common  dialog  box  use  a 
template  from  your  .EXE  program  (or 
.DLL)  requires  setting  three  fields  that 
are  found  in  all  the  common  dialog  data 
structures.  You  must: 
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•  Put  your  program's  instance  handle  in 
the  HInstance  field  of  the  data  structure; 

•  OR  the  Flags  field  with  the  xx_EN- 
ABLETEMPLATE  bit  flag,  (xx  varies 
with  the  dialog  box  you're  using); 

•  Set  the  lpTemplateName  field  to  the 
name  or  resource  ID  of  the  custom  dialog 
template  in  your  executable. 

That's  how  you  tell  Windows  to  load 
the  dialog  template  from  your  .EXE  file, 
but  where  do  you  get  the  template  itself? 
The  Windows  3. 1  SDK  provides  resource 
scripts  that  describe  each  of  the  common 
dialog  boxes.  The  one  for  Font  is  called 
FONT.DLG,  and  it  is  shown  in  Figure  1. 
As  an  alternative,  you  can  use  a  resource 
editor  (such  as  Resource  Workshop)  to 
copy  the  dialog  resources  of 
COMMDLG.DLL  into  your  own  work 
file.  Most  of  the  dialog  templates  in 
COMMDLG.DLL  are  identified  only  by 
integer  IDs  rather  than  string  names,  but 
the  table  in  Figure  2  provides  the  neces- 
sary correlation.  The  Font  dialog  tem- 
plate is  number  1543. 

Note  that  for  each  of  the  common  dia- 
log boxes,  the  table  in  Figure  2  lists  the 
name  of  the  COMMDLG  function  you 
call  to  create  and  launch  the  dialog  box, 
the  name  of  the  Pascal  data  type  that  you 
need  to  fill  and  pass  to  the  launch  func- 
tion, and  the  dialog  template  name  or  re- 


source ID  as  found  in  the  COMM- 
DLG.DLL resources.  The  resource  IDs 
shown  in  Figure  2  are  presented  only  to 
help  you  find  and  identify  the  dialogs  in 
COMMDLG.DLL— your  customized 
versions  should  be  given  their  own  IDs 
or  names. 

The  names  of  the  data  types  follow  the 
Turbo  Pascal  naming  convention,  which 
adds  a  T  (for  type)  prefix  to  the  C  struc- 
ture name  found  in  the  Windows  SDK. 
TChooseFont  in  Pascal  is  called 
CHOOSEFONT  in  C.  Remember  that 
while  Pascal  is  case  insensitive.  C  is  not. 
and  the  SDK  structure  names  and  con- 
stants are  generally  in  all  caps.  TChoose- 
Font is  a  Windows  3.1  structure  that  is 
defined  in  COMMDLG. PAS,  a  file  that 
ships  with  Turbo  Pascal  for  Windows 
(TPW ),  Version  1 .5.  and  is  used  by  all  the 
sample  programs  in  this  article. 

All  of  these  sample  programs  can  be 
downloaded  from  PC  MagNet.  Down- 
loading instructions  are  provided  in  the 
"Utilities  by  Modem"  sidebar  in  the 
Utilities  column.  With  Borland's  permis- 
sion, COMMDLG. PAS  is  included  with 
the  files  that  accompany  this  article  so 
TPW  1.0  users  can  compile  and  use  our 
sample  programs. 

Note  that  the  launch  functions  shown 
in  Figure  2  are  not  the  dialog  functions 


TEST1.PAS 

Complete  Listing 


program  Testl ; 
(SR  Testl) 

uses  wintypes.  winprocs,  wobjects,  commdlg; 
type 

TMyApp  ■  object (TApplicat ion) 

procedure  InitMainWindow;  virtual; 
•nd : 


PMyMainWindow  *  -  TMyMainWindow; 

TMyMainWindow  =  object (TMDIWindow) 
procedure  cmChooseFonc 1 1 var  Msg: 
procedure  cmChooseFont2 (var  Msg: 

end: 


TMessage) I 
TMessage) | 


virtual  cra_First  ♦  101; 
virtual  ao_First  •  US; 


procedure  TMyMainWindow. cmChoosePontl (var  Msg:  TMessage); 
var 

CP:  TChooseFont; 
LP:  TLogFont; 

FStyle:  array  [I . . LF^FaceSize]  of  char; 
begin 

FillCharlCF.  Sizeof(CF).  •  ■>; 
FillCharfLF,  Sizeof(LF),  •  «); 
FStylell]   :-  •■; 
with  CF  do 
begin 

IStructSize  :■  SizeOf(CF): 
HWndOwner  : ■  HWindow; 
lpLogFont    : -  9 LP ; 

Flags  :■  cf_TTOnly  or  cf_ScreenFonts; 
IpszStyle  :-  epstyle; 
end; 

ChooseFont (CF) ; 


end; 

procedure  TMyMainWindow. cmChooseFont2 (var  Msg:  TMessage) ; 
var 

CF :  TChooseFont ; 
LP:  TLogFont; 

FStyle:  array  [ 0 . . LF_FaceSize]  of  char; 
begin 

FillCharlCF.  Sizeof(CF),  »fl); 
FiUCharlLF,  Sizeof(LF).  til; 
FStylelOi  It; 
with  CF  do 
begin 

IStructSize  :■  SizeOf(CF); 
HWndOwner  :  =  HWindow; 
lpLogFont   :=  tLF; 

Plags  :*  cf_TTOnly  or  cf_ScreenFonts  or  cf_EnableTemplate; 
lpTemplateName  :=  'MyFontDlg'; 
CP. HInstance  :■  System. HInstance; 
IpszStyle  :=  tFStyle; 
end; 

ChooseFont (CF) ; 
end; 

procedure  TMyApp. InitMainWindow; 
begin 

MainWindow  :■  newtPMyMainWindow.  Initt'Test  CommDlg'. 

LoadMenu (HInstance,    ' MainMenu 1 1 ) > ; 

end; 

var  MyApp:  TMyApp; 
begin 

MyApp. Initt ■TestCommDlg' ) ; 
MyApp . Run ; 
MyApp .  Done ; 
end. 


figure  5:  This  short  Turbo  Pascal  for  Windows  program  displays  the  normal  and  modified  Font  dialog  boxes. 
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SONY  ENHANCED 
DATA  GRADE  D8. 
DESIGNED  TO  SAVE 
YOUR  BUSINESS. 
NOT  YOUR  BIRTHDAYS. 

rTl  The  more  information  your  business  generates,  the  more  you  stand  to  lose.  Because 

not  all  the  8mm  tapes  used  by  business  are  designed  for  business. 

So  before  risking  valuable  data  to  a  tape  made  for  saving  video  memories,  rely  on 
new  Sony  Enhanced  Data  Grade  D8. 

This  compact  D8  cartridge  starts  out  where  our  video  grade  leaves  off,  holding  up 
to  5  gigabytes,  for  today's  high-capacity  storage  and  archiving.  With  data  security 
features  you'd  only  expect  from  the  inventor  of  the  8mm  video  format. 

For  instance,  new  D8  has  a  more  durable  media  for  greater  data  integrity,  taking  over 
1,500  full  back-ups,  to  keep  your  business  moving  forward. 

The  shell  is  made  to  resist  warping,  while  an  improved  lid  reduces  friction  through 
over  10,000  openings  and  closings.  The  result  is  a  shelf  life  that  will  exceed  30  years 
under  recommended  conditions.  So  your  data  will  be  around  when  you  need  it. 

Since  lost  data  can  cost  your  business  its  lifeblood,  trust  yours  to  the  safest  place  of  all. 

Sony  Enhanced  Data  Grade  D8.  A  memory  worth  celebrating.  SONY 

SONY  RECORDING  MEDIA 


Wm  im  Cp»  d  kmm  W.  m  tor  a  <m,         ft*  m  iMamrf  NMwki 


Figure  i:  The  default  Font  common  dialog  box  configured  with  an 
option  set  that  omits  the  font  color  selection  or  extended 
attributes  check  boxes. 


contained  in  the  dialog  code.  A  dialog 
function  processes  messages  for  a  dialog, 
but  the  function  you  call  to  launch  a  com- 
mon dialog  box  does  not  process  any 
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messages.  The  true  dialog  func- 
tions are  buried  in  the  heart  of 
COMMDLG.  out  of  view  and 
out  of  reach.  We'll  explore  the 
message  processing  behaviors 
of  these  functions  later  in  this 
article:  for  now.  just  remember 
that  the  visible  and  accessible 
launch  functions  are  not  the 
same  as  the  internal  dialog 
(message  processing)  func- 
tions. 

You  should  copy  the 
FONT.DLG  dialog  template  to 
something  like  MyFontDIg  and 
then  save  it  as  TEST1.RC.  Be- 
fore modifying  it,  let's  make 
sure  it  works.  To  provide  a  test- 
bed.  TEST1.PAS,  a  minimal  TPW  Ob- 
ject Windows  application,  is  shown  in 
Figure  3.  It  has  two  menu  items  and  the 
necessary  code  to  respond  to  them.  Se- 


lecting the  first  menu  item  brings  up  the 
standard  Font  dialog  box.  Selecting  the 
second  menu  item  brings  up  MyFontDIg, 
your  (as  yet  unmodified)  custom  Font  di- 
alog box.  In  both  cases  the  code  requests 
a  simple  Font  dialog  without  color  or  spe- 
cial effects  options.  Without  these  op- 
tional selections  there  is,  of  course,  the 
noticeably  empty  space  in  the  left  corner 
of  the  dialog  that  can  be  seen  in  Figure 
4.  We'll  take  care  of  that  by  modifying 
the  MyFontDIg  dialog  template. 

Looking  back  at  Figure  1,  notice  that 
there  is  a  static  control  named  "Aa- 
BbYyZz"  that  has  the  attribute  NOT 
WS_VISIBLE.  Even  though  this  control 
is  not  displayed,  its  coordinates  are  used 
to  indicate  where  the  Font  dialog  code 
should  display  an  example  of  the  selected 
font.  The  caption  of  the  hidden  control 
is  also  used  as  the  text  of  the  sample  font 
display.  If  the  hidden  control  were  to  be 


TEST1.RC 

Complete  Listing 


•  include  ■  \ tpvAowl Vwobjects . h" 

MainMenu  MENU 
BEGIN 

POPUP  "iSelect" 
BEGIN 

MENU  I  TEH  "^Standard  ChooseFonf, 
MENUITEM  "{.Modified  ChooseFonf, 
MENU  ITEM  SEPARATOR 
MENUITEM  "E&xif  ,  cm_Exit 

END 

END 


101 

102 


MyFontDIg  DIALOG  IB.   29,   225,  160 
STYLE  DS_MODALFRAME   |  WS_ 
CAPTION  "Font" 
FONT  8,  "Helv" 
BEGIN 

LTEXT  "fcFotltl " ,    1088,    6,  3, 
CONTROL  "",    1136,  "COMBOBOX 
WS_VISIBLE   J   WS_VSCROLL   |  WS_TABSTOP 
LTEXT  "Font  Stsyle:",   1089,  108 


POPUP       WS_CAPTION  WS_SYSMENU 


CONTROL  "",  1137,  "COMBOBOX" 
WS_TABSTOP.   108,   13,   64,  54 

LTEXT  "tSize:",    1090,    179,  3 

CONTROL  "",  1138,  "COMBOBOX" 
WS_VSCROLL   |   WS_TABSTOP,    17  9,  13, 

CONTROL  "OK",  1 

CONTROL  "Cancel 

CONTROL  "iHelp" 

CONTROL  "StApply 

CONTROL  "Sample 

CONTROL  "AaBbYyZz", 

CONTROL 

CONTROL 


40,  9 

,  CBS_SIMPLE  ! 
6,  13,  94 
3,   44.  9 

I 


CBS_OWNERDRAWF IXED 
54 


CBS_AUTOHSCF0LL 


CBS_HASSTRINGS 


CBS_SIMPLE   |   CBS_OWNERDRAWFIXED   |   CBS_HASSTRINGS   \   WS_CHILD   |   WS_VISIBLE   |  WS_VSCROLL 


CBS_0WKER3PAWKlXEa 


30,  9 

CBS_SIMPLE 
36,  54 

"BUTTON",    BS_DEF PUSHBUTTON   |  WS_CHILD 

2,    "BUTTON".    BS_PUSHBUTTON   '  WS_CHILD 

1038,    "BUTTON" ,   BS_PUSHBUTTON   J  WS_CHILD 

1026.    "BUTTON",   BS_PUSHBUTTON   j  WS_CHILD 

1073,    "BUTTON",   BS_GROUPBOX   j   WS_CHILD  ' 

I 


CBS_HASSTRINGS 


WS_VISIBLE  J 
I  WS.VISIBLE 


WS_GROUP  ! 

|  WS_GROUP 
I 


WS_TABSTOP,  180. 
WS_TABSTOP,  188, 


76, 
96, 


WS_VISIBLE 


36.  14 
36,  14 


I   WS_VISIBLE   |   WS_GROUP   ,   WS_TABSTOP,    180,    116,   36,  14 
!   WS_VISIBLE   |   WS_GROUP   \  WS_TABSTOP, 
WS_VISIBLE   |   WS_GROUP,    8,    72.    164.  48 


180,    136,    36,  14 


1092,    "STATIC",   SS_CENTER   J   SS_NOPREFIX   |   NOT  WS_VISIBLE 


l 


WS_CHILD   ]  WS_GROUP, 

",   1093,    "STATIC".   SS_CENTER   |   SS_NOPREFIX   |   WS_CHILD   |   WS_VISIBLE,    12,    130,    156,  20 
Effects",    1072,    "BUTTON-,   BS_GROUPBOX   |   WS_CHILD   |   NOT  WS_VISIBLE,    9.    180,    84,  34 
CONTROL  -Striikeout" ,    1040.    "BUTTON",    BS_AUTOCHECKBOX   j   WS_CHILD   |   NOT  WS_VISIBLE,    13.    190,    49,  10 
CONTROL  "^Underline" ,    1041.    "BUTTON",    BS_AUTOCHECKBOX   |   WS_CHILD   |   NOT  WS_VISIBLE,  13 
CONTROL  "tColor:",    1091,    "STATIC",   SS_LEFT   j   WS_CHILD   |   NOT  WS_VISIBLE,    9,    218,    30,  9 
CONTROL   "",    1139,    "COHBOBOX" ,   CBS_DROPDOWNLIST   |   C8S_0WNERDRAWFIXED   |  CBS_AUTOHSCROLL 
WS_VISIBLE   !   WS_BORDER   j   WS_VSCROLL,    9,    228,    84,  100 


14,   81.   152.  36 


202,   51,  10 


CBS_HASSTRINGS   |   WS_CHILD   |  NOT 


LTEXT  "Though  no  longer  visible,  these  controls  must  still  be  present  in  the  dialog.",  -1,  8,  172.  244,  8 
CONTROL  "Notes".    1027.    "button",    BS_GROUPBOX   |   WS_CHILD   J   WS_VISIBLE.    8,    120.    164,  32 


Figure  5:  This  resource  script  defines  the  menu  for  TEST1.PAS  and  the  customized  Font  dialog,  MyFontDIg. 
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Today's  graphics  cards 
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sacrificing  speed  for  resolution, 
or  resolution  for  realistic  color. 
ATI's  new  GRAPHICS  ULTRA 
cards  give  you  all-round 
performance...  speed,  color  and 
resolution  all  atthe  same  time. 


Loaded  with  2.0M6  of  video 
memory,  ATI  lets  you  run 
1024x768  with  65,000  colors 
ataccelerated  speed  or  work  in 
24-bit  color.  All  atflicker-free 
refresh  rates  up  to  76Hz.  Our 
single  Windows  driver  supports 
painless  mode  switching, 
displays  a  virtual  desktop,  and 
provides  hardware-accelerated 
True  Type  font  scaling  and 
smoothing  via  exclusive 
ATI  CRYSTAL  Fonttechnology. 
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Up  to  three  times  faster  than 
competing  S3  solutions  and  even 
local-bus  products,  our  mach  32 
graphics  processor  propel 
Windows  to  an  amazing 
25  million  WINMARKS* 


MICROSOFT 
W1NFXMS 


GRAPHICS  ULTRA + 

►  Fast  21.0  million  WINMARK*  performance 

►  Accelerated 
1024x768  at 
65,000  colors 

►  True  color 
(16.7  million) 
at  800x600 

►  Accelerate 
multimedia 
applications** 

►  Available  in  2.0  MB  or  1 .0  MB  versions 

►  Priced  from  $399.00*** 
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►  Fast  25.5  million  WINMARK' performance 
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1280x1024 
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non-interlaced  at 
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Get  ATI  GRAPHICS  ULTRA  cardsfor 
No  Compromise  Graphics. 
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made  visible  it  would  paint  over  what  the 
dialog  box  displays  in  the  same  area.  And 
if  the  control  were  removed  you  would 
end  up  with  no  sample  font  display  at  all. 
There  are  thus  two  interesting  things  to 
note  here.  First,  an  invisible  control  is 
contributing  valuable  information  to  the 
dialog.  And  second,  the  dialog  function 
draws  on  the  space  "occupied"  by  the  in- 
visible control  without  using  an  owner- 
draw  message  mechanism  (such  as  is  used 
with  the  custom  list  boxes  and  the  combo 
boxes  of  this  dialog  box).  We'll  encoun- 
ter these  oddities  again  a  little  later  on, 
but  for  now  they're  just  artifacts  we  need 
to  be  aware  of  and  preserve. 

At  this  point,  however,  you're  ready 
to  edit  the  copy  of  FONT.DLG  you  made 
earlier  and  saved  as  TEST1  .RC.  You  can 
change  the  screen  coordinates  of  the  hid- 
den static  control  to  another  location  in 
the  MyFontDlg  dialog  box  either  with  a 
resource  editor  or  by  manually  editing 
the  .RC  script  file.  When  you  save  this 
modified  .RC  script  file,  compile  it  into 
a  .RES  resource  file  (Resource  Work- 
shop can  do  both  in  one  step),  and  then 
recompile  the  TEST1  program  with  the 
new  resources,  you'll  see  that  the  sample 
font  display  has  moved  with  the  relocated 
(but  still  hidden)  static  control.  Figure  5 
shows  the  resource  script  of  the  modified 
MyFontDlg  dialog,  and  Figure  6  shows 
the  resulting  dialog  box.  Note  that  the 
sample  font  display  area  and  the  dialog 
buttons  have  been  moved  to  the  left,  fill- 
ing the  void  made  by  omitting  the  special 
effects  controls. 

What  should  be  done  with  the  special 
effects  controls  if  you  know  that  they'll 
never  be  used  in  your  trimmed-down  dia- 
log-box? Your  first  instinct  is  probably 
to  delete  them,  but  this  is  not  a  good  idea. 
COMMDLG  expects  those  controls  to 
exist,  and  it  will  try  to  send  messages  to 
them  in  the  course  of  initializing  and 
painting  the  dialog  box.  Sending  mes- 
sages to  controls  that  don't  exist  is  not 
a  capital  offense,  but  it's  bad  form  and 
should  be  avoided.  Thus,  even  if  unused 
in  a  particular  custom  dialog  template, 
standard  controls  in  common  dialog 
boxes  should  not  be  deleted.  Instead,  you 
should  simply  push  them  off  to  one  side, 
beyond  the  box  frame,  and  strip  them  of 
group  and  tab-stop  attributes.  Controls 
so  located  will  not  be  displayed,  but  they 
will  still  exist  to  satisfy  COMMDLG. 


It  was  at  this  stage  of  ex- 
perimentation that  we  stum- 
bled across  one  of  those 
COMMDLG  bugs  mentioned 
earlier.  If  you  open  two  differ- 
ently customized  Font  dialog 
boxes,  they  will  interfere  with 
each  other  and  cause  the  sam- 
ple font  display  location  of  one 
dialog  to  be  used  by  the  other. 

To  see  the  problem,  run  the 
TEST1  program  and  pull  up 
the  MyFontDlg  dialog  box  and 
leave  it  displayed,  then  switch 
to  MS  Write  and  bring  up  Us 
Character  Fonts  dialog  box  and 
leave  that  displayed,  and  then 
switch  back  to  the  TEST1  pro- 
gram. You'll  find  that  the  sam- 
ple font  display  in  the  test  pro- 
gram's  dialog  is  repainted  in  the  wrong 
location.  It  gets  painted  at  the  location 
specified  by  Write's  Font  dialog  box.  It 
works  the  other  way  around,  too:  Write's 
Font  dialog  can  be  made  to  show  its  sam- 
ple font  in  the  wrong  location.  It  would 
appear  that  there  is  some  data  sharing  or 
crossover  occurring  in  COMMDLG  be- 
tween different  instances  of  the  same 
kind  of  dialog  box.  The  dialog  templates 
are  different,  but  the  code  that  runs  the 
show  via  COMMDLG.DLL  is  the  same. 

Microsoft  confirms  that  this  is  a  bug 
in  COMMDLG.DLL  and  says  it  will  be 
addressed  in  a  future  version  of  Windows 
or  COMMDLG.DLL,  but  there  is  pres- 
ently no  available  workaround.  If  users 
of  your  program  encounter  this  bug 
you'll  just  have  to  tell  them  not  to  do  that. 

PHASE  2:  AN  OBJECT  WRAPPER  Modify- 
ing dialog  templates  is  fairly  simple.  It's 
also  fairly  harmless,  for  about  all  you  can 
do  in  a  dialog  box  template  is  push  the 
controls  around  without  really  changing 
the  way  the  box  behaves.  If  you  want  to 
add  new  controls  to  a  dialog  template, 
however,  you  must  provide  some  code  to 
process  messages  in  order  to  make  the 
new  controls  do  something  useful.  The 
objects  we'll  build  to  simplify  the  data  re- 
quirements of  COMMDLG  can  also  per- 
form message  processing  and  can  thus 
bridge  the  gap  between  COMMDLG 
and  your  OWL  programs. 

Keep  in  mind  that  there  are  always 
two  sides  of  an  OWL  window  object. 
There  is  the  window  entity  itself  (the 
Windows  window),  to  which  you  have 


Figure  6:  Customizing  the  Font  dialog  box  by  moving  controls 
around  In  the  dialog  template  results  In  a  more  space-efficient 
and  less  distracting  design  for  this  particular  set  of  Font  option 
settings.  Only  the  appearance,  not  the  functioning  of  the  dialog 
box,  has  been  changed. 


limited  access  via  Windows  functions; 
and  there  is  the  OWL  object  in  your  pro- 
gram that  represents  the  Windows  entity 
in  your  object-oriented  application. 
Don't  forget,  too,  that  while  there  is  only 
one  copy  of  an  object  type  in  a  program 
(and  only  one  copy  of  the  code  that  goes 
with  it),  in  your  application  there  can  be 
many  simultaneously  active  instances  of 
that  object  type.  The  instance  is  a  unique 
combination  of  data  plus  shared  code. 
The  object  type  simply  defines  the  layout 
of  the  unique  data  for  each  instance  and 
the  code  shared  by  all  instances. 

COMMDLG  allows  a  program  to  re- 
ceive and  process  messages  headed  to- 
ward a  common  dialog  box  before 
COMMDLG's  dialog  function  acts  on 
those  messages.  To  activate  this  feature 
you  fill  the  lpfnHook  field  of  the  common 
dialog  data  structure  with  the  address  of 
an  exported  function  in  your  program 
and  then  set  a  flag  to  indicate  that  you 
want  to  "hook,"  or  tap  into,  the  common 
dialog's  messages.  This  hook  function 
will  be  the  bridge  between  COMMDLG 
and  OWL. 

If  an  OWL  object  is  to  control  a  com- 
mon dialog  box,  the  object  needs  access 
to  the  dialog's  messages.  As  with  other 
messages,  COMMDLG's  messages  must 
be  piped  into  the  OWL  message  dis- 
patcher so  that  the  OWL  object  will  re- 
ceive them.  Your  first  thought,  then, 
might  be  to  create  an  exported  function 
that  would  copy  messages  received  from 
COMMDLG  into  the  OWL  system. 
There  is  a  much  simpler  way,  however. 
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The  Kodak  Diconix  701  printer.  It's  the  mobile  printer 
that  delivers  affordable  laser-quality 300  dpi  text 'ami 
graphics,  in  less  desk  space  than  a  sheet  of  paper. 

The  Kodak  Diconis  70 1  printer  delivers  desk 
quality  that  makes  your  communications,  and 
you,  look  good.  Yet  it  needs  only  7.4  x  1 1.7"  of  desk 
space,  even  with  the  ingenious  30-page  built-in  paper 
Jeeder.  It's  a  compact  ink-jet  printer,  in  the  award- 
winning  Diconix  tradition,  quiet,  easy-to-use,  sleekly 
handsome.  And  it  prints  up  to  three  pages  per  minute. 
At  less  than  6  lbs.,  including  the  optional 
^^battery,  this  /s  the  definitive  mobile  printer.  Use 
it  at  the  office,  at  home,  or  anywhere  in 
between,,  Wherever  you  work,  don't  wait:  call 
for  the  name  of  a  dealer  near  you  in  the 
U.S.  and  Canada.  I  800  344-000b,  Ext.  413. 
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if  you  consider  how  an  OWL  window  ob- 
ject normally  gets  its  messages:  that  is.  via 
a  function  address  unique  to  the  object 
instance. 

The  hocus-pocus  OWL  goes  through 
to  make  this  happen  is  beyond  the  scope 
of  this  article.  The  essential  fact,  how- 
ever, is  simply  that  every  window  with  a 
corresponding  OWL  object  instance  is 
given  a  message  function  address  that 
uniquely  associates  the  window  with  the 
instance.  You  can  have  two  instances  of 
a  TWindow  object  type  that  are  identical 
in  all  respects  except  for  their  two  HWin- 
dow  fields  and  their  two  windows  mes- 
sage function  addresses.  The  HWindow 
field  in  the  object  instance  is  used  in  Win- 
dows API  calls  that  need  a  window  han- 


dle, thus  letting  the  object  '  talk'*  to  its 
window.  The  message  function  receives 
messages  sent  to  the  window  and  acti- 
vates the  corresponding  object  and 
method  in  your  program,  thus  letting 
Windows  talk  to  the  object. 

Of  course.  Windows  knows  absolutely 
nothing  about  the  objects  in  your  pro- 
gram: it  is  OWL's  interaction  with  Win- 
dows that  makes  the  two  disjoint  halves 
of  the  system  appear  to  operate  as  one. 

The  unique  message  function  address 
is  stored  in  TWindowsObject. Instance, 
and  it  is  initialized  in  TWindowsOb- 
ject.Init.  TWindowsObject  is  the  ances- 
tor of  all  OWL  window  and  dialog  ob- 
jects, so  all  OWL  window  and  dialog 
objects  contain  this  Instance  field.  The 


message  function  is  good  enough  for  gen- 
eral window  and  dialog  messages,  so  it's 
good  enough  to  handle  COMMDLG  dia- 
log messages  as  well. 

Thus,  all  you  need  to  do  to  get 
COMMDLG's  messages  routed  into 
your  OWL  object  is  to  make  the  follow- 
ing assignment 

lpfnHook  :  =  Self . Instance; 

in  the  object's  constructor,  where 
lpfnHook  is  the  field  in  the  data  structure 
of  the  common  dialog  you  want  to  exe- 
cute. This  tells  COMMDLG  to  send  the 
messages  to  the  message  function  ad- 
dress that  has  been  set  up  for  the  object 
instance.  COMMDLG  messages  can 


UTEST2.PAS 

Complete  Listing 


unit  UTest2; 


interface 


uses  winprocs,  wintypes,  wobjects.  comntdlg,  windos.  strings; 


type 


UeDlg  »     "  TFileDlg; 
lleulg  ■  object (TDialog) 


OFN   :   TOpenFi leName ; 

constructor  Init (AParent  :  PWindowsObject; 

AF 1 ags      i  Long i n t ; 

AFi  leName  :  Pchar  ,- 

ANameLength  :   Integer)  ; 
destructor    Done;     virtual ; 
function       Create  :  Boolean;  virtual ; 
function        Execute  :  Integer ;  virtual  ,- 

procedure      OKlvar  Msg  :  TMessage) ;  virtual  id_First+id_OK; 

procedure  Cancel  (varMsg  :  TMessage)  .-virtual  id_First+id_Cancel ; 
end; 


imp 1 emen ta  t  i  on 


constructor  TFileDlg. Init (AParent  :  PWindowsObject; 

AFlags       :  Longint; 
AFi 1 eName  :  Pc ha r ; 
ANameLength  :  Integer) r 


var 

TempName  :  array [ 0 . 
TentpExt     :  array (0. 


fsFileName]  of  Char; 
fsExtension]  of  Char; 


begin 

TDialog. Init (AParent, nil) ; 
FillChar (OFN, Sizeof (OFN) .0) ; 
with  OFN  do 
begin 

lStructSiz' 

hwndOwner 


=  SizeOf (OFN) ; 
AParent   " .hWindow; 
Instance; 

AFlags  or  OFN_ENABLEHOOK; 
System .hlnstance ; 

nil; 


01pfnHook 
Flags 
hlnstance 
IpstrFileTitle 
nMaxFileTitle       :=  0  ; 

GetMem(lpstrInitialDir,Succ(fsDirectory) ) ; 
lpstrFiltt  AFileName; 
nMaxFile  :=  ANameLength; 

IpStrTitle  :■  'Open  File*; 
FileExpandflpstrFile, AFileName) ; 

FileSplit (IpstrFile, IpstrlnitialDir, TempName, TempExt) ; 
StrCat(StrCopy(lpstrFile, TempName) .TempExt) ; 
end; 
end; 


destructor  TFileDlg. Done; 
begin 

FreeMemlOFN. IpstrlnitialDir, Succ ( fsDi rectory) ) 
TDialog. Done; 
end; 


function 
begin 

Create 
end; 


TFileDlg. Create  :  boolean; 

False;     {  Cannot  create  a  non-modal  File  Open  dialog  ) 


function         TFileDlg . Execute   :  integer; 

{  Basically,  This  is  the  code  from  TDialog. Execute  with  the  call  to 

DialogBoxParam  changed  to  GetOpenFi leName  ) 
var 

CDError  :  Longint; 
OldKbHandler:  PWindowsObject; 
begin 

if  Status  ■  0  then 
begin 

DisableAutoCreate; 

EnableKBHandler ; 

IsModal  :=  True; 

OldKbHandler  :=  Application   " .KBHandlerWnd; 
if  GetOpenFi leName (OFN)  then 

Execute  : =  id_ok 
else 
begin 
CDError 


CommDlgExtendedError ; 
if  CDError  =  0  then 
execute  :=  id_Cancel 


-CdError; 
Status ; 


.KBHandlerWnd 


OldKbHandler; 


else 
begin 

Status  : = 
Execute  : 
end; 
end; 

Application 
HWindow  :  =  0; 
end 

else  Execute  :- 
end; 


procedure      TFileDlg. OK(var  Msg   :  TMessage) ; 

{  COMMDLG  requires  that  the  hook  function  tie:  this  method)  does  NOT 


call  EndDlgO   for  it's  modal  dialogs, 
allow  COMMDLG  to  terminate  the  dialog. 
COMMDLG  to  ignore  the  OK  button  press, 
begin 

if  CanClose  then 
Msg. Result  :=  0 


Setting  Msg. Result  to  0  will 
A  value  of  1  will  cause 


else 

Msg . Result 


1; 


end; 


procedure  TFileDlg. Cancel (var  Msg  :  TMessage) ; 
begin 

Msg. Result  :=  0 
end; 


end. 


Figure  7:  TFileDlg  is  an  OWL  object  that  interfaces  with  and  processes  messages  for  the  Open  File  common  dialog. 
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NORTON  DESKTOP  f  OR  WINDOWS  SAVES 
TIME.  MONEY.  ENERGY.  AND  DATA. 


With  Norton  Desktop  for 
Windows,  your  drive 
icons  sit  right  on  the 
desktop,  so  you  get  dirrci 
access  to  your files. 


Click  on  a  drive  icon  for 
easy  file  management 
The  drive  window 
includes  a  tree  pane, 
file  pane,  and  a  cus- 
tomizable button  bar 
with  a  view  option. 


for  total  convenience, 
applications  or files  can 
be  dragged  onto  the 
desktop  for  easy  access. 
Open  files  effortlessly 
with  a  quick  mouse  click 
or,  by  dragging  the  file 
to  the  application. 


Norton  Desklop 


File    Qislt     Itrr    View    Qunligure    lools    Window  Help 
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Tlic  Norton  Desktop  is  a 
completely  integrated 
environment.  You  can 
drag-and-drop  files 
from  the  drive  window 
to  a  toot,  drive  icon, 
application,  or  onto  the 
desklop  itse(f. 


All  the  utilities  yon  need 
to  backup,  protect,  and 
repair  your  data  sit 
right  on  your  desktop. 
You  can  drag  files  or 
drive  icons  directly  to 
the  tool  you  need. 


Keep  your favmite 
applicatmns  in  a  handy 
customizable  toolbox. 
Launch  the  application 
easily  with  just  a  click  of 
the  mouse. 


MM 


That's  a  package  full  of  savings.  Norton  Desktop  for 
Windows  2.0  enhances  Windows  in  all  the  important  ways. 
It  helps  you  work  faster,  smarter,  and  with  better  results. 

Saves  Time. 

Something  you  don't  have  a  lot  of.  WeVe  improved  file 
management,  placing  drive  icons  right  on  the  desktop,  so 
you  get  immediate  access  to  all  your  files  and  applications. 
Speed  search,  button  bar,  viewer,  customizable  fonts,  and 
collapsible  tree  structure  are  all  designed  to  save  you  time. 
Full  drag-and-drop  allows  you  to  drag  applications  and  files 
out  of  the  drive  window  to  anywhere  on  the  desktop  so  you 
have  instant  access  to  them. 

Saves  Money. 

We  all  know  time  is  money.  And  because  Norton 
Desktop  looks  so  much  like  Windows,  you  won't  have  to 


Saves  Energy. 


waste  time  learning  how  to 
use  it.  You  get  most  every- 
thing you  need  to  run 
your  PC  in  one  com- 
prehensive pack- 
age —  a  great, 
money-sav- 
ing value. 


"Norton  Desktop 
for  Windows  2.0  is 
still  one  of  the 
best  productivity 
tools  you  can  buy." 

— PC  Computing,  &U2 


Because  Norton  Desktop  can  be  easily  customized,  you 
invest  your  energy  in  your  work,  not  in  trying  to  figure  out 
how  to  get  it  done.  Customizable  auto-load  frees  you  from 
reloading  applications  that  you  use  daily.  And,  SuperFind™ 
allows  you  to  locate  "lost"  files,  across  networks  or  in  the 
background. 


SavesData. 


Lost  or  corrupted  data  can  cost  you 
time,  money,  and  energy.  The  selection 
of  utilities  in  Norton  Desktop  helps  you 
maintain  your  data.  Virus  protection 
and  repair,  automatic  backup,  and 
data  recovery  can  be  easily  accessed 
from  the  desktop;  or,  scheduled  to 
run  unattended,  or  in  the  background. 
Plus,  they  support  all  major  net- 
works. Norton  Desktop  for  Windows 
2.0  is  just  $179.00  (S.R.P.)  at  your 
dealer.  Or,  call  1-800-5544403  for 
an  instant  FAX  Data  Sheet  (enter 
450).**  The  sooner  you  get  it  the 
sooner  you'll  save. 


O  1992  Symantec  Corporation  •  Price  In  U.S.  doll»rs .*•  For  information  in  Canada,  call  1-800 
465-2266  In  Europe,  call  31-71-3531 1 1  In  Australia,  call  612-879-6577  Everywhere  else,  call 
408-252-3570.  All  trademarks  or  registered  trademarks  are  those  of  their  respective  holders. 
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now  be  processed  in  object  methods,  as 
with  any  other  OWL  window  object. 
SPECIAL     MESSAGE  REQUIREMENTS 

COMMDLG  imposes  special  handling 
requirements  for  some  Windows  mes- 
sages. The  WM_INITDIALOG  message 
is  an  exception  to  the  rule  that  all  mes- 
sages will  be  sent  to  the  object  before 
COMMDLG  processes  them.  COMM- 
DLG does  some  initialization  before  that 
specific  message  is  passed  on  to  your  ob- 
ject. This  doesn't  affect  OWL  in  the  least, 
but  it's  good  to  know  if  you're  playing 
around  with  WMJNITDIALOG  re- 
sponse code. 

The  other  important  special  case  is  the 
EndDlg  procedure.  Normally,  when  you 
get  an  OK  button  click  or  Cancel  or  some 
other  action  that  should  close  the  dialog, 
you  would  call  EndDlg  to  terminate  the 
dialog's  modal  state  and  return  a  value 
to  the  code  that  executed  the  dialog.  Be- 
cause COMMDLG  needs  to  process 
messages  leading  up  to  and  including  dia- 
log termination,  EndDlg  should  not  be 
used  to  close  a  common  dialog  box.  If  the 
message  is  one  that  will  automatically 
terminate  the  dialog  (for  example,  the 
OK  or  Cancel  button  click),  your  code 
can  simply  ignore  the  message  and  let 
COMMDLG  terminate  itself.  If  the  mes- 
sage is  not  one  that  will  cause  Windows 
to  terminate  the  dialog  but  you  want  to 
close  the  dialog  when  you  receive  that 
message,  you  can  post  a  message  to  the 
dialog  box  thus: 

PostMessage (Self  .HWindow,  wm_Command, 
IDAbort,  ReturnValue) 

The  IDAbort  command  message  tells 
COMMDLG  to  close  the  dialog  box  and 
to  pass  ReturnValue  as  the  dialog's  exit 
code. 

Naturally,  the  default  method  used  by 
an  OWL  TDialog  object  to  end  the 
modal  state  of  a  dialog  box  is  to  call 
EndDlg.  Therefore,  in  your  TFileDlg  ob- 
ject this  method  must  be  overridden  to 
comply  with  COMMDLG 's  special 
EndDlg-avoidance  requirements. 

UTEST2.PAS,  the  source  code  for 
TFileDlg,  is  listed  in  Figure  7.  At  the  top 
of  the  unit  is  the  object  type  declaration. 
Descended  from  the  OWL  TDialog  ob- 
ject, TFileDlg  defines  a  new  data  field 
and  overrides  several  methods  inherited 
from  TDialog. 
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The  only  data  field  of  the  TFileDlg  ob- 
ject is  OFN,  a  TOPENFILENAME  rec- 
ord that  the  object  will  initialize  and  pass 
to  COMMDLG's  GetOpenFileName 
function.  Some  fields  in  the  record  OFN 
are  pointers  to  buffers,  and  these  buffers 
will  be  allocated  and  disposed  of  com- 
pletely within  the  object. 

Most  of  the  object's  work  occurs  in  the 
Init  constructor,  which  initializes  the 
many  fields  of  the  OFN  record.  The  con- 
structor takes  four  parameters:  a  pointer 
to  the  parent  window  object,  a  variable 
for  option  flags,  a  pointer  to  the  filename 
buffer,  and  the  size  of  that  buffer.  After 
the  inherited  constructor  is  called,  the 
OFN  record  is  zeroed  out  and  selected 
fields  are  initialized  to  configure  the  vari- 
ous dialog  options  and  string  buffer 
pointers.  Note  that  any  fields  in  the  OFN 
record  that  are  not  explicitly  assigned  a 
value  are  zeroed  to  avoid  confusing 
COMMDLG  with  garbage  data. 

The  AFlags  parameter  is  copied  into 
the  OFN.Flags  field,  and  the  OFN_EN- 
ABLEHOOK  bit  flag  is  set.  This  particu- 
lar combination  will  allow  you  to  specify 
special  OFN  option  flags  while  construct- 
ing the  dialog  object.  It  will  also  allow  the 
dialog  object  to  receive  and  process  mes- 
sages by  way  of  the  COMMDLG  hook. 
The  lpfnHook  field  is  assigned  the  ob- 
ject's Instance  message  function  address. 

For  now,  however,  we're  not  to  the 
point  of  providing  a  complete  custom  di- 
alog template;  we're  simply  building  the 
TFileDlg  object  that  will  control  and 
process  messages  for  the  common  dialog 
box.  In  the  second  part  of  this  article, 
we'll  combine  template  customization 
with  object-oriented  control. 

The  FileSplit  and  FileExpand  func- 
tion calls  in  the  constructor  are  there  to 
split  the  directory  portion  of  the  filename 
parameter  from  the  filename  and  exten- 
sion portions.  The  FileOpen  dialog  is 


thus  able  to  initialize  the  filename  list  box 
based  on  the  directory  portion  and  to  put 
only  the  filename  and  extension  in  the 
filename  edit  control.  If  the  directory 
were  not  split  from  the  IpstrFile  field,  the 
list  box  would  not  be  initialized  and  the 
edit  control  would  get  the  fully  qualified 
filename,  which  would  not  be  attractive. 
The  memory  allocated  for  IpstrlnitialDir 
is  disposed  of  by  the  object's  Done  de- 
structor. 

TFileDlg.Create  is  overridden  so  as 
always  to  return  FALSE,  which  means 
that  this  dialog  box  can  only  be  created 
as  a  modal  dialog.  Non-modal  dialogs  are 
created  via  their  Create  method;  modal 
dialogs  are  created  and  executed  via  their 
Execute  method.  Since  COMMDLG 
supports  only  a  modal  FileOpen  dialog, 
so  should  our  object. 

TFileDlg.Execute  is  essentially  a  copy 
of  TDialog's  Execute  method,  except 
that  where  TDialog.Execute  would  call 
the  API  function  DialogBox  to  display 
the  dialog,  TFileDlg  instead  calls 
COMMDLG's  GetOpenFileName  func- 
tion. The  COMMDLG  error  status  is  re- 
covered after  the  box  is  closed.  The  OK 
and  Cancel  methods  avoid  using  EndDlg 
to  terminate  the  common  dialog,  as  dis- 
cussed above. 

This  simple  TFileDlg  object  can  be 
plugged  into  an  OWL  application  with 
the  few  lines  of  code  shown  in  Figure  8. 
All  that  is  needed  is  a  filename  buffer 
containing  an  initial  file  mask  to  pass  to 
the  TFileDlg  constructor.  You  don't 
have  to  retain  a  pointer  to  the  dialog  ob- 
ject; all  you  need  to  do  is  allocate  the  ob- 
ject instance  dynamically  with  New  and 
send  the  pointer  directly  to  Applica- 
tion.ExecDialog.  ExecDialog  will  verify 
that  the  dialog  was  correctly  initialized 
and  then  call  the  dialog's  Execute 
method.  Once  TFileDlg.Execute  has 
handed  control  over  to  COMMDLG's 


How  to  Add  a  TFileDlg  Object 

procedure  TMyMainWindow. craFileOpen ( var  Msg:  TMessage) ; 
var 

FileName:  array  1 0  .  .791  of  Char; 
Result:  Integer; 
begin 

StrCopy (FileName,  '*.pas'); 

Result  :=  Application. ExecDialog (new (PFileDlg, 

Init(8Self,  OFN_FileMustExist,   Filename,   SizeOf (Filename) ))) ; 
if  Result  =  idOk  then 

end; 

figure  8:  With  these  few  lines  of  code,  you  can  add  your  TFileDlg  object  to  an  OWL  application. 
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Northgate  ZXP  Systems  With  Unlimited 
486  U pgradability  And  Three  Cabinet  Styles! 


■ 


"We  recommend  the  upgradable  ZXP 
without  reservation . . .  Best  Buy" 

PC  World,  August  1992 

"The  pride  of  the  system,  the  ZIF  socket, 
should  stand  as  an  example  to  anybody 
who  wants  to  manufacture  an  upgradable 
system.  The  Northgate  ZXP  is  our  favorite 
upgradable  —  by  a  large  margin!" 

Computer  Shopper,  August  1992 

Here's  Just  One  Power-Packed  ZXP  System! 

Intel  80486DX/33  MHz  processor 
4MB  of  RAM;  expands  to  32MB 
200MB  hard  drive 

1 .2MB  and  1 .44MB  floppy  disk  drives 

1024  x  768  color  monitor  with  1  MB  video  card 

Space-saving  desktop  case 

MS-DOS'  5.0 

Microsoft'  Windows "  3.1  and  mouse 
Award-winning  Northgate  service  and  support 
30-day  money  back  guarantee 

Only  $2499 

Lease  as  low  as  $85.47/month* 


Other  ZXP  Systems 
Configured  As  Shown: 

486SX/25  $2199 

Lease  as  low  as  $81 .36/month* 

486DX2/50  $2799 

Lease  as  low  as  $95.73/month' 

486DX2/66   $3199 

Lease  as  low  as  $1 09.41  /month' 

Call  for  more  information! 

800-828-6125 


MICROSOFT® 
WINDOWS™ 

RE^DC  TO-RUN 


ft 


Major  corporations,  volume  purchasers  and  government 
agencies  call  National  Business  Accounts:  800-545-6065 
GSA    GS00K91 AGS5193 PS01 

Major  credit  cards,  money  orders,  direct  wire,  and 
approved  purchase  orders  accepted. 


NORTHGATE 
COMPUTER 
SYSTEMS WC. 


7075  Flying  Cloud  Drive,  Eden  Prairie,  MN  55344 
-"When  it  has  to  work  right"" 
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TEST2.PAS 

Complete  Listing 


program  Test2; 

uses  winprocs,  win types,  wobjects,  strings,  comndlg,  UTest2; 

(SR  Test2) 

type 

TMyApp  ■  object (TApplication) 

procedure  InitMainWindow;  virtual ; 
end; 


PMyMainWindow  = 


-  TMyMa  i  nWindow  ; 
TMyMainWindow  =  object  (TMDIWindow) 

procedure  cmFileOpen  (var  Msg :  TMessage)  ;  virtual  cm_First  ♦  161  ; 
end; 

procedure  TMyMainWindow. cmFileOpen (var  Msg:  TMessage) | 
var 

FileName:  array  [0..791  of  Char; 
Result:  Integer; 
begin 


StrCopy (FileName,  '*.pas'); 

Result  :=  Application  " . ExecDialog (new! PFileDlg, 

Init(8Sel£.  OFN_FileMustExist,  Filename,  SizeOf  (Filename) ) ) )  : 

if  Result  ■  idok  then 

MessageBox(HWindow,  Filename,    'You  selected',  mb_OK) ; 

end; 

procedure  TMyApp.  InitMainWindow; 
begin 

MainWindow  :=  new (PMyMainWindow,   Initf'Test  CommDlg', 
LoadMenu (HInstance,    'MainMenu' ) ) ) ; 

end; 

var  MyApp:  TMyApp; 
begin 

MyApp . Ini  t ( ' TestCommDlg ' ) ; 
MyApp . Run ; 
MyApp . Done ; 
end. 


Figure  0:  This  short  program  shows  how  little  code  Is  needed  to  invoke  an  Open  File  common  dialog  using  the  new  TFileOtg  object 


startup  function,  your  work  is  over. 
When  the  dialog  terminates,  ExecDialog 
will  dispose  of  the  dialog  object  and  your 
filename  buffer  will  contain  the  user's  se- 
lection. 

TEST2.PAS  (listed  in  Figure  9)  and 
TEST2.RC  (Figure  10)  constitute  a  sim- 
ple OWL  application  that  responds  to  a 
File,  Open  menu  selection  by  creating 
and  executing  a  TFileDlg  object.  You 
may  find  it  instructive  to  note  the  differ- 
ence in  the  amount  and  complexity  of  the 
code  required  to  set  up  the  TFileDlg  ob- 
ject (shown  in  Figure  8)  and  that  needed 
to  set  up  the  TOpenFileName  data  struc- 
ture in  the  TFileDlg.Init  Constructor 
(Figure  7). 

The  TFileDlg.Init  constructor  con- 

TEST2.RC 

Complete  Listing 

♦include  "\tpw\owl Wobjects. h" 

MainMenu  MENU 
BEGIN 

POPUP  -iFile- 
BEGIN 

MENUITEM  ■SOpen",  101 
MENUITEM  SEPARATOR 
MENUITEM  "E&xit*,  cm_Exit 

END 

END 

Figure  10:  The  only  resource  used  by  the  TEST2.PAS 
program  Is  Its  main  menu.  Although  the  TFileDlg 
object  in  the  TEST2  sample  does  not  change  the 
appearance  of  the  Open  File  dialog,  it  gives  your  OWL 
program  a  way  of  accessing,  controlling,  and 
extending  the  common  dialog  box's  behavior. 
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tains  about  20  lines  of  assignments  and 
operations.  These  would  be  required  ev- 
ery time  your  program  wanted  to  use  the 
FileOpen  common  dialog.  Compare  that 
20  to  the  4  lines  of  code  that  are  required 
to  set  up  and  execute  the  TFileDlg  dialog. 
In  terms  of  machine  code,  those  20  lines 
of  initialization  are  still  performed,  but 
they  are  performed  inside  the  object.  The 
programmer  who  uses  the  TFileDlg  ob- 
ject need  only  be  concerned  with  the  4 
lines  of  code  required  to  execute  the  ob- 
ject. This  is  an  example  of  the  greater 
simplicity  we  have  been  seeking. 

By  constructing  even  more  complex 
file  dialog  objects  you  could,  for  example, 
support  multiple-selection  file  dialogs 
automatically.  The  test  for  whether  it  is 
desirable  to  do  so  is  simple:  The  steps  re- 
quired of  the  programmer  to  invoke  such 
an  object  should  always  be  fewer  than  the 
steps  needed  to  perform  the  equivalent 
action  directly. 

Greater  simplicity  is  only  one  of  the 
benefits  a  TFileDlg  object  can  provide. 
Another  is  that  by  routing  all  the  com- 
mon dialog's  messages  through  your  ob- 
ject you  gain  a  great  deal  of  control  over 
the  seemingly  inaccessible  common  dia- 
logs. The  TEST2  sample  program  above 
simply  scratches  the  surface  of  this  poten- 
tial power  benefit. 

The  code  examples  I've  used  in  this 
article  were  extracted  from  an  extensive 
OWL  object  layer  for  COMMDLG  dia- 
logs written  by  Pat  Ritchey.  This  object 
layer  includes  support  for  standard 


COMMDLG  dialogs,  BWCC  versions, 
and  programmer-supplied  dialog  tem- 
plates. The  full  source  code,  an  extensive 
demo  program,  and  the  COMM- 
DLG.PAS  interface  unit  are  available  for 
downloading  as  LN1119.ZIP  from  Li- 
brary 2  (PCMag  Utils)  of  the  Utilities/ 
Tips  Forum  on  PC  MagNet.  This  code 
can  be  compiled  with  TPW  1.0  (non- 
BWCC),  TPW  1.0  with  WObjectB,  and 
TPW  1.5  with  integrated  BWCC  support. 
The  COMMDLG.PAS  interface  unit  can 
also  be  found  in  TPW  1.5.  If  you  don't 
have  access  to  PC  MagNet,  you  can  get 
the  complete  source  code  and  execut- 
ables  by  sending  a  postcard  with  your 
name,  address,  and  preferred  disk  size  to 
the  attention  of  Katherine  West,  Lab 
Notes,  PC  Magazine,  One  Park  Ave., 
New  York,  NY  10016.  Or  fax  your  re- 
quest to  2 12-503-5799. 

At  this  point,  we've  covered  the  first 
two  levels  of  customizing  the  common  di- 
alogs: customizing  dialog  templates  and 
hooking  OWL  objects  into  COMM- 
DLG.DLL.  In  the  next  issue,  we'll  com- 
bine these  techniques  to  redecorate  the 
common  dialogs  with  Borland's  "chis- 
eled steel"  background  and  bitmapped 
dialog  controls.  □ 


Danny  Thorpe  is  a  quality  assurance 
engineer  at  borland  international.  pat 
ritchey  is  president  of  o'neil  tents  inc., 
and  an  active  member  of  team  borland  in 
Borland's  programming  forums  on 
CompuServe. 
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Sometimes, 
the  worst  thing 

you  can  do 
to  a  drug  user 
is  the  only  way 
to  help. 

Drug  use  is  a  question  of 
extremes.  People  who  use 
drugs  are  either  addicted 
or  in  danger  of  addiction. 

The  results  of  drug 
addiction  are  poor  perfor- 
mance, absenteeism, 
theft,  robbery,  industrial 
accidents,  and  death. 

And  addicts  often 
take  others  down  with  them. 
Loved  ones,  co-workers, 
even  employers. 

Addicts  seldom  get 
well  or  even  get  into  treatment 
by  themselves.  Someone 
has  to  help.  You  could  be 
that  person.  If  you're  willing 
to  get  involved. 

When  you  say.  in  no 
uncertain  terms,  "Get 
well  or  get  out"  you  may 
be  awakening  the  addict 
to  the  one  reality  that  can 
save  her. 

Threatening  to  fire  an 
addict  is  the  worst  thing 
you  can  do  to  her. 
Or  the  best.  If  it  gets  her 
into  treatment. 

To  find  out  how  to  set 
up  a  treatment  program  in 
your  company,  please  call 
1-800-843-4971.  That's  the 
National  Institute  on  Drug 
Abuse  hot  line  for  managers 
and  CKOs.  Its  manned  by 
trained  Employee  Assistance 
Program  planners  and 
designers,  from  Monday 
through  Friday.  9:(X)  a.m. 
to  8:00  p.m.  Eastern  Time. 
They  won't  tell  you  what 
to  do.  but  they  can  outline  the 
options. 

Partnership  for  a  Drug-Free  America 
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Only  LDEK's  VisionMaster  System  Gives 
You  Absolute  Control  Over  The  Most 
Common  Color  Monitor  Image  Flaws 


Our  advanced  microprocessor-based  VisionMaster  System  uses 
artificial  intelligence  to  provide  built-in  solutions  to  the  most 
common  image  problems  you  face.  It  offers  you  a  level  of 
added  hands-on  control  unheard  of  in  the  industry  until  now. 

VisionMaster  System  Solves  Common 
Image  Flaws  Other  Color  Monitors  Can't 

No  other  monitor  gives  you  total  digital  control  over  these 
common  image  flaws:  sizing,  centering,  color  matching,  and 
image  distortion.  And,  the  MPRII  rated  VisionMaster  System 
offers  dual  dynamic  beam  focus  which  ensures  a  insistent 
focus  over  the  entire  screen. 

Accurately  Calibrate  On-Screen  Color 
To  Match  Your  Individual  Output  Needs 

The  VisionMaster  System  provides  complete  color  and  w 
balance  controls  for  color-critical  applica- 
tions. Whether  you're  outputting  to  a  print- 
er, other  monitors,  or  a  service  bureau, 
you  can  precisely  match  the  on-screen  col- 
ors with  colors  produced  by  the  output 
device.  This  saves  you  time,  money  and 
materials  by  eliminating  frustrating  "hit  or 
miss"  adjustments. 

Nobody  Gives  You  So  Many  Preset 
And  User-Defined  Video  Modes 

Just  one  of  the  many  outstanding  features 
offered  by  the  VisionMaster  System  is  the 

VisicinMaslcr  i.s  a  a-gisicn.il  trademark 
of  Iiyarna  North  America.  Inc 
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automatic  performance  of  10  factory  preset  and  33  user-defin- 
able video  modes  ...  so  you'll  be  assured  of  crisp,  distortion- 
free  images  no  matter  what  the  application. 

In  Stock,  Available  Right  Now 

Regardless  of  the  volume  of  your  order,  every  VisionMaster 
model  is  in  stock,  in  quantity,  right  now  ...  ready  for  delivery. 

Call  EDEK  And  Take  Control 

When  you  decide  to  put  an  end  to  your  color 
monitor  image  problems  ...  look  to  the 
company  that  pioneered  flat  screen 
video  technology  —  IDEK. 

Iiyarna  North  America,  Inc., 
650  Louis  Drive,  Suite  120, 
Warminster,  PA  18974  U.S.A.  Tel: 
(215)  957-6543.  Fax:  (215)  957-6551. 
Iiyarna  Europe  b.v. 
(Holland),  Avio  Trade  Park,  fase  6, 
Kruisweg  587,  2132  NA  Hoofddorp,  The 
Netherlands  Tel:  (3D  653-0797.  Fax:  (3D 
653-0800. 

Iiyarna  Electric  Co.,  Ltd. 

(Overseas  Div.)  7th  FL,  US  Hanzomon 
Bldg.,  2-13,  Hayabusa-cho,  Chiyoda-ku, 
Tokyo  102,  Japan.  Tel:  (81)  3-3265-6081. 
Fax:  (81)  3-3265-6083. 


Shown  is  the  model  MF-8317  17"  FST  (30-65  KHZ) 
with  VisionMaster  System 
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ENVIRONMENTS 

Saving  Your  Music 
In  a  MIDI  File 


For  the  past  several  issues,  we've 
been  preparing  to  tackle  a  pro- 
gram that  reads  MIDI  messages 
generated  by  a  MIDI  keyboard  or 
other  MIDI  controller  and  saves 
them  in  a  MIDI  file.  Such  a  pro- 
gram would  let  you  create  a  MIDI 
file  simply  by  playing  music  on  a 
keyboard.  The  preparation  for 
writing  this  program  has  involved  learn- 
ing how  to  use  the  low-level  MIDI  input 
functions  supported  under  Windows  3.1 
and  becoming  familiar  with  the  industry- 
standard  MIDI  file  format. 

Of  course,  there  are  commercial 
MIDI  sequencing  programs  that  do  pre- 
cisely this.  Several  of  them  were  reviewed 
in  the  March  31.  1992,  issue  of  PC  Maga- 
zine in  the  article  "MIDI  Goes  Main- 
stream." These  programs  also  allow 
(among  other  features)  editing  the  MIDI 
sequences  on-screen  after  you've  re- 
corded them,  giving  you  the  ability  to  fix 
any  mistakes  you  may  have  made  while 
playing  the  music  on  the  keyboard. 

I  knew  I  wouldn't  be  able  to  imple- 
ment editing  in  a  small  program,  but  what 
I  did  want  to  accomplish  was  the  capabil- 
ity to  record  several  tracks  of  informa- 
tion. For  instance,  you'd  begin  by  playing 
something  on  the  keyboard,  saving  all  the 
MIDI  messages  in  memory.  That  would 
be  the  first  track.  Then  you'd  play  back 
these  MIDI  messages  while  playing  the 
keyboard  again,  probably  using  a  differ- 
ent instrument  voice.  Now  you'd  have 
two  tracks.  In  this  way,  you  could  pro- 
gressively build  up  an  entire  composition. 

That's  what  I  wanted  to  do.  But  as 
deadlines  loomed  and  the  size  of  this 
project  became  more  apparent  to  me,  I 
decided  to  take  a  much  less  ambitious  ap- 
proach. The  program  presented  here, 
called  MIDFIL  (MIDI  file  with  the  file- 
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name  shortened  to  the  six-character 
CompuServe  maximum),  allows  record- 
ing only  one  track.  So  you  have  to  play 
the  whole  composition  in  one  shot.  You 
then  have  the  option  of  either  saving  it 
to  a  MIDI  file  or  redoing  it. 

MIDFIL  is  too  long  to  print  in  its  en- 
tirety, but  you  can  download  the  source 
code  and  the  executable  (including  the 
required  MIDBUF.DLL  file)  from  PC 

Our  sample  program  lets 
you  record  a  musical 
composition  played  on 
a  MIDI  keyboard, 
then  store  the  music 
in  a  MIDI  file. 


MagNet  archived  as  MIDFIL.ZIP. 

USING  MIDFIL  MIDFIL  is  built  upon 
the  MIDREC  (MIDI  record)  program  I 
discussed  in  the  September  15.  1992,  En- 
vironments column.  MIDREC  has  a  sim- 
ple dialog-box  window  with  five  buttons. 
You  use  two  buttons — Record  and 
End — to  begin  and  end  the  recording  of 
MIDI  messages  from  a  keyboard.  The 
program  stores  MIDI  messages  in  mem- 
ory in  a  very  simple  format,  consisting  of 
alternating  32-bit  delta  times  in  millisec- 
onds and  MIDI  messages  packed  into  32- 
bit  values.  Three  buttons — Play.  Pause, 
and  End — let  you  play  back  the  MIDI  se- 
quence. A  Devices  menu  lets  you  choose 
the  MIDI  devices  used  for  input,  output, 
and  monitoring  the  music  while  you 
played  it. 

MIDREC  uses  the  MIDBUF  dynamic- 


link  library  discussed  in  the  August  1992. 
installment  of  this  column.  MIDBUF 
simplifies  using  low-level  MIDI  input  and 
output  from  an  application.  When  re- 
cording. MIDBUF.DLL  stores  millisec- 
ond delta  times  and  MIDI  messages  in 
buffers  that  are  also  used  by  MIDBUF 
for  playback. 

If  you  know  how  to  use  MIDREC. 
MIDFIL  should  be  a  snap.  The  user  inter- 
face consists  of  one  additional  button  la- 
beled Save.  After  you  record  a  sequence, 
you  can  press  this  button  to  invoke  a  File 
Save  dialog  box.  Enter  a  filename,  and 
the  program  converts  the  MIDI  se- 
quences in  the  memory  buffers  to  the  for- 
mat required  for  a  MIDI  file.  You  can 
then  play  this  file  using  the  Windows  3.1 
Media  Player  program  or  the  MIDPLA 
program  I  presented  in  the  October  13. 
1992.  issue. 

When  you  record  a  sequence  using 
MIDFIL.  set  up  your  keyboard  to  output 
all  messages  on  MIDI  channels  0.  1.  or 
2  and  begin  by  pressing  one  of  the  instru- 
ment-voice buttons  to  generate  a  Pro- 
gram Change  message.  MIDFIL  dupli- 
cates messages  on  channels  0,  1 ,  and  2  for 
channels  12. 13.  and  14  so  the  file  will  also 
be  playable  on  a  base-level  synthesizer. 
(I'll  discuss  this  feature  in  more  detail 
later.) 

As  I  mentioned,  MIDFIL  uses  much 
of  the  code  from  MIDREC.  To  display 
the  File  Save  dialog  box,  MIDFIL  uses 
the  Windows  3.1  Common  Dialog  Box 
Library;  both  Ray  Duncan  and  I  have  dis- 
cussed the  common  dialog  boxes  in  ear- 
lier columns. 

THE  NEW  CODE  The  most  significant 
additions  to  MIDREC's  code  that  turned 
it  into  MIDFIL.C  are.  of  course,  the  func- 
tions that  took  the  data  in  the  buffers  and 
converted  them  into  the  format  required 
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for  MIDI  files.  These  functions  are 
shown  in  Figure  I. 

As  you'll  recall.  MIDREC  (and 
hence,  MIDFIL)  stores  the  incoming 
MIDI  data  using  a  linked  list  of  MIDI- 
HDR  structures.  Three  fields  of  the 
MIDIHDR  structure  are  important  for 
our  use.  The  lpData  field  is  a  pointer  to 
a  buffer  containing  the  actual  MIDI  data. 
This  data  is  stored  as  alternating  32-bit 
double  words  (delta  times  and  packed 
MIDI  messages).  This  is  how  MID- 
BUF.DLL  stores  the  MIDI  data. 

The  dwBufferLength  field  is  the 
length  of  the  buffer  in  bytes.  This  buffer 
length  can  range  from  8  bytes  (one  delta 
time  and  one  MIDI  message)  to  4.0% 
bytes  (512  delta  times  and  MIDI  mes- 
sages). All  buffers  except  the  last  will 
have  4.096  bytes. 

The  linked  list  is  maintained  using  the 
MIDIHDR  structure's  dwUser  field.  A 
pointer  to  the  first  MIDIHDR  structure 
is  stored  in  the  program  in  a  static  varia- 
ble called  pMidiHdrRoot.  The  dwUser 


field  of  that  MIDIHDR  structure  con- 
tains a  pointer  to  the  next  MIDIHDR 
structure,  and  so  on.  The  end  of  the  chain 
is  indicated  by  a  NULL  value  in  the 
dwUser  field. 

STARTING  OFF  The  function  called 
SaveMidiFile  in  Figure  1  has  just  two  pa- 
rameters passed  to  it — the  fully  qualified 
filename  obtained  from  the  File  Save  dia- 
log box  and  a  pointer  to  the  root  MIDI- 
HDR structure.  The  function  first  at- 
tempts to  create  the  file  by  calling  the 
Windows  function  _lcreate.  If  unsuccess- 
ful, the  function  returns  FALSE  and  the 
MIDFIL  program  displays  a  message  box 
to  the  user  that  it  could  not  save  the  file. 

As  you'll  recall,  MIDI  files  begin  with 
a  header  chunk  followed  by  one  or  more 
track  chunks.  I  decided  to  use  just  one 
track  chunk  in  the  files  saved  by  MIDFIL 
and  to  hard-code  the  header  chunk.  The 
pHeader  variable  defined  in  SaveMidi- 
File contains  the  header  chunk  and  the 
first  8  bytes  of  the  track  chunk. 

The  header  chunk  defined  in  the 


pHeader  array  begins  with  the  four  char- 
acters MThd  followed  by  the  size  of  the 
header  chunk,  which  is  always  6  bytes. 
This  is  followed  by  a  16-bit  value  of  0 
(indicating  a  one-track  MIDI  file),  a  16- 
bit  value  of  1  (indicating  one  track),  and 
the  two  numbers  -25  and  40  (in  decimal). 
The  first  number  indicates  that  the  file 
uses  a  SMPTE  format  of  25  frames  per 
second.  (Each  frame  is  thus  40  millisec- 
onds long.)  The  second  number  is  the  di- 
vision of  each  frame.  By  setting  this  to 
40,  all  delta  times  in  the  file  can  be  con- 
veniently expressed  in  milliseconds.  The 
pHeader  array  also  contains  the  four 
characters  MTrk  to  indicate  the  track 
chunk,  followed  by  4  zero  bytes  that  will 
eventually  indicate  the  size  of  the  track 
chunk.  After  creating  the  file,  Save- 
MidiFile calls  Jwrite  to  write  out  the 
MIDI  header  chunk  and  the  first  8  bytes 
of  the  track  chunk. 

In  preparation  for  looping  through  the 
chain  of  MIDIHDR  structures,  Save- 
MidiFile sets  the  variable  pMidiHdr  to 
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//  Functions  to  save  the  MIDI  data  buffers  as  a  .MID  file 


int  VarLenNumOut  (BYTE  •  pOut,  int  iOut,   long  lAbsTime) 
( 

long  IVarTime  : 

lVazTine  •  lAbsTime  k  0x7F  | 

while  ((lAbsTime  »m  7)   >  S) 

( 

IVarTime  <<=  8  ; 

IVarTime     j"  0x30  ; 

IVarTime         lAbsTime  i  0x7F  ; 

) 

while  (TRUE) 

( 

pOut[iOut*+]  =  (char)  IVarTime  ; 

if  (IVarTime  k  0x80) 
IVarTime  »=  8  ; 

els« 

break  ; 

) 

return  iOut  ; 


long  IntelToMotorolaLong   (long  lln) 
( 

long  IOut  ; 

•  ( (char  •)  t  IOut  ♦  0) 

•  ((char  •)  a  IOut  ♦  1) 

•  ((char  •)  i  IOut  ♦  2) 

•  ((char  •)  i  IOut  «  3) 

return  IOut  I 


( (char  *l  I  lln  *  31 

( (char  *)  St  lln  ♦  2) 

(  (char  •  I  .'.  lln  ♦  II 

( (char  •)  &  lln  •  0) 


BOOL  SaveMidiFile  (char  •  szFileName,   L PMIDIHDR  pMidiHdrRoot  I 
( 

static  BYTE  pBufOut   [2  ■  8UFFER_SIZE]  ; 

static  BYTE  pHeader  II  -  (  'M'.   'T' ,    h'.   'd'.  0.  0.  0,  6. 

(.  a.  0.  l.  -25.  <0. 

'II' .    'T'  ,    'r'  .    'k',  0.   0,   0.  0  } 
static  BYTE  pEndTrk  U  ■  (  0,  0xFF,  0x2F.  0x00  }  ; 
BYTE  bStatus,  bChannel.  bDatal.  bData2  ; 


DWORD  dwTime,  dwMidiMsg  I 

int  hFile,  iLenln.  iln,  iOut  ; 

long  lTotLen  ; 

L PMIDIHDR  pMidiHdr  ; 

LPDWORD  pdwBufln  ; 

//  Attempt  to  open  the  file 

if   (-1         (hFile  -  _lcreat   IszFileName.  0))) 
return  FALSE  ; 

//  Write  out  the  header  chunk  and  some  of  the  track  chunk 

_lwrite  (hFile.  pHeader,   sizeof  (pHeader)) 

//  Loop  through  the  MIDIHDR  chain 

pMidiHdr  =  pMidiHdrRoot  ; 
lTotLen    ■  0  ; 


while  (pMidiHdr 

( 


NULL) 


iLenln        -   lint)  pMidiHdr- >dwBuf ferLength  /  4  ; 

pdwBufln    -  (LPDWORD)  pMidiHdr->lpData  ; 
IOut  ■  0  | 

//  Loop  through  the  DWORDs  in  the  buffer 

for  (iln  *  0  ;  iln  <  iLenln  ;  iln  2) 
( 

//  Get  the  delta  time  in  milliseconds 

dwTime  =  pdwBufln  [iln]  : 

//  If  it's  the  very  first,  set  it  to  zero 

if  (pMidiHdr  ==  pMidiHdrRoot  at  iln  =.  0) 
dwTime  =  0  ; 

//  Store  it  as  a  variable  length  number 
iOut  -  VarLenNumOut  (pBufOut,   iOut,  dwTime)  ; 

//  Get  the  MIDI  message 

dwMidiMsg  *  pdwBufln  [iln  ♦  1]  ; 

bStatus  •  LOBYTE  (LOWORD  (dwMidiMsg) I  ; 
bDatal     =  HIBYTE  (LOWORD  (dwMidiMsg) I  : 


Figure  1:  These  three  functions  in  MIDFILC  handle  the  conversion  of  buffers  to  the  MIDI  file  format 
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bDaCa2     ■  LOBYTE   (HIWORD   (dwMidiMsg)  I  I 

//  Forget  about  system  messages 


if  (bstatus  >=  BxFO) 
continue  I 


//  Store  the  status  byte  and  first  data  byte 

pBufOutliOut**]   «  bStatus  ; 
pBuf Out  I iOut  +  *  i  ■  bDatal 

//  For  three  byte  messages,  store  the 
//  second  data  byte 

if  Ibstatus  <  BxCB  !  !  bstatus  >=  OxECl 

pBufOut    [iOut-*l    >  bDatal  ; 

//  Get  the  channel  number 

bchannel  ■  bstatus  &  0x0F  t 

II  If  it's  not  mappable,  continue  with  next  loop 

if  (IbChannel  -■  2  u  bchannel  <     9)    j  | 
IbChannel  >  )  u  bchannel  <  12)) 
continue  I 

/ /  Map  the  channel  and  create  a  new  status  byte 

if  (bchannel  <  3) 

bchannel        12  ; 

else  if  (bChannei  ==  9) 
bchannel  =  15  ; 

else  if   (bchannel  -  -  15) 
bchannel  *  9  ; 

else  if  (bchannel  >  11) 
bchannel  -■  12  I 

bStatus  =  (bstatus  &  SxFSI    |  bchannel  ; 

//  score  a  delta  time  of  zero 
pBufOuC(iOuC».)  -  fl  ; 

//  Store  the  MIDI  message  as  above 


pBufOuc I iOuC*+ 1  =  bstatus  ; 
pBufOuctiOuc**!  =  bDatal  ; 

if   Ibstatus  <  Oxcfl   j  j  bstatus  >  =  CxEfl) 
pBufOut  [iOut*»]  =  bData2  : 


//  Write  out  the  buffer 

if  (iOut  !  =  (intl  _lwrite  IhFile,  pBufOut.  iOutl) 
( 

.lclose  (hFile)  ; 
unlink  (szFileName)  ; 
return  FALSE  ; 

) 

//  Increment  the  total  track  size 
lTotLen       iOut  ; 

//  Get  next  MIDIHDR  structure  in  chain 

pMidiHdr  =   (LPMIDIHDR)  pMidiHdr->dwUser  ; 

) 

//  Store  an  "end  of  track"  meca-message 

_lwrite  (hFile,  pEndTrk.  sizeof  (pEndTrk) )  ; 

lTotLen  ♦  =  sizeof  (pEndTrk)  ; 

//  Convert  crack  length  to  Mocorola  formac  and  score  ic 
//  in  Che  size  field  of  Che  Crack  chunk 

lTotLen  ■  IntelToMotorolaLong  (lTotLen)  ; 


_Useek  (hFile.  IB.  e)  ; 

_lwrice  (hFile,  fclTocLen,   sizeof  (long)) 


//  Close  Che  file 
_lclose  (hFile)  ; 


recurn  TRUE  : 
) 


the  address  of  the  root  structure,  and 
lTotLen  to  0.  This  variable  is  used  to  ac- 
cumulate the  total  data  size  of  the  track. 

For  each  MIDIHDR  structure  in  the 
chain,  SaveMidiFile  accesses  all  the  delta 
times  and  MIDI  messages  in  the  buffers, 
converts  them  into  the  format  required 
in  the  MIDI  file,  and  saves  the  converted 
data  in  another  buffer.  These  buffers  are 
then  written  to  the  file.  To  pass  the  data 
from  one  buffer  to  the  other.  SaveMidi- 
File sets  the  variables  iLenln  (the  num- 
ber of  32-bit  integers  in  the  buffer)  and 
pdwBufln  (an  address  of  the  buffer  as  an 
array  of  32-bit  double  words).  The  con- 
verted data  will  be  stored  in  the  array 
pBufOut.  indexed  by  the  variable  iOut, 
which  is  initialized  to  zero. 

SaveMidiFile  then  loops  through  all 
the  double-word  pairs  in  the  buffer.  The 
first  double  word  is  the  delta  time  in  milli- 
seconds. This  must  be  converted  to  a  vari- 
able-length delta  time  to  be  stored  in  the 
pBufOut  array.  (The  variable-length  for- 
mat was  discussed  in  the  last  issue.) 
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CONVERTING  TO  VARIABLE  LENGTH  The 

function  that  converts  an  absolute  32-bit 
delta  time  to  the  variable-length  format 
is  VarLenNumOut,  also  shown  in  Figure 
1.  This  conversion  routine  was  derived 
from  sample  code  shown  in  the  "Stan- 
dard MIDI  Files  1.0"  documentation  dis- 
tributed by  the  International  MIDI  Asso- 
ciation. Let's  see  how  this  function  works. 
We'll  assume  that  the  delta  time  in  milli- 
seconds is  the  32-bit  value  0x000 186 AO 
( 1 00.000  in  decimal).  This  is  passed  to  the 
VarLenNumOut  function  as  the  parame- 
ter lAbsTime. 

The  variable  lVarTime  is  first  set  to 
the  bottom  seven  bits  of  lAbsTime,  or 
0x20.  In  the  while  statement,  the  lAbs- 
Time value  is  then  shifted  right  seven  bits, 
to  yield  0x030D.  This  is  greater  than  zero, 
so  the  body  of  the  while  loop  is  executed. 
The  IVarTime  variable  is  shifted  left 
eight  bits  (yielding  0x2000).  then  ORed 
with  0x80  (yielding  0x2080).  to  which  the 
bottom  seven  bits  of  lAbsTime  are  added 
(yielding  0x208D). 


The  lAbsTime  variable  is  then  shifted 
right  seven  bits  again,  now  equaling  0x06. 
This  is  greater  than  zero,  so  the  body  of 
the  while  loop  is  executed  again.  The 
IVarTime  variable  is  shifted  left  eight  bits 
(yielding  Ox208DO0)  and  ORed  with  0x80 
(yielding  0x2()8D80),  to  which  the  bot- 
tom seven  bits  of  lAbsTime  are  added 
(yielding  0x208D86).  Shifting  lAbsTime 
seven  bits  right  makes  it  zero  and  the 
function  falls  out  of  the  first  while  loop. 

The  IVarTime  value  now  equals 
OxO()2()8D86.  The  second  while  loop 
stores  this  as  three  eight-bit  values  in  the 
output  buffer  from  the  bottom  up,  as  86 
8D  20.  This  is  one  of  the  variable-length 
values  used  as  an  example  in  the  last  is- 
sue. The  function  increases  the  array  in- 
dex (iOut)  and  returns  the  new  value  of 
iOut  back  to  the  caller. 

STORING  THE  MIDI  MESSAGES  Back  in 
SaveMidiFile,  the  function  must  now 
handle  the  MIDI  message.  These  are 
stored  in  the  input  buffer  as  packed  32- 
bit  values.  The  status  byte  is  the  least  sig- 
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capabilities  that  put  you  on-line  with 
the  rest  of  the  world. 

It's  all  integrated,  so  at  the  press  of 
a  key  or  the  click  of  a  mouse,  you  can 
easily  switch  back  and  forth  between 
modules.  Plus,  LotusWorks  includes 
an  on-line  tutorial  that  offers  specific 
help  and  practice  anytime  and  anywhere 
you  need  it. 

Find  out  how  LotusWorks  can  help  your 
successful  business  take  the  next  step.  At 
$99*  it'll  be  your  best  investment  this  year. 

Order  your  copy  of  LotusWorks  3.U  today 
and  you'll  receive  a  free  copy  of  America 
Online'  software.  Call  1-S00-TRADEUP, 
ext  7089  or  mail  this  coupon. 
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Advanced  uindowing  capabilities  enable  you  to  lieu-  and  ivork  uith  multiple  files  at  the  same  time. 
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Word  Processing 

The  all-nete  word  processor  includes 
Bitstream" fonts,  a  page prci'ieic, 
dictionary  and  thesaurus,  and  tl\e 
ability  to  hot-link  your  spreadsheets  and  graphs. 

Spreadsheet 

Number-crunching  potcer 
and  graphics  from  the  maker 
of  The  World's  Most  Popular 
-  Lotus 


Spreadsheet' 


Database 


Keep  records  of  clients,  inventory, 
employees  and  more  with  a  powerful 
database  that's  limited  only  by  the 
size  of  your  computer. 

m     M  Communications 

■Bf  Transfer  data  between  qffu  •  s 

■™™         employees,  clients,  and  vendors  with 
an  advanced,  error-correcting 
communications  link 


Lotus 


LotusWorks  3.0 


This  offer  is  valid  only  for  current  users  of  any  business  software  (Microsoft'  Works.  WordPerfect '  Works,  etc.)  and  is  avai 
user's  manual )  is  required  If  you're  new  to  software,  contact  your  Lotus  Authorized  Reseller.  System  Requiremen 


□  Yes!  Send  me  LotusWorks  3.0  for  just  $99!*  (plus 
applicable  sales  tax).  (Dual  Media  Part  No.  7089-4014) 

Please  complete  this  coupon  and  mail  it,  along  with  your 
check,  money  order,  or  credit  card  information  to:  Lotus 
Development  Corporation,  LotusWorks  3.0  Order  Dept., 
Box  100, 440  Lincoln  Street,  Worcester.  MA  01653. 

Name:  


Company:. 
Street:  


City,  State,  Zip:  

Method  of  Payment  (check  one): 

 Check  or  Money  Order   VISA 

( payable  to  Lotus  Development  Corporation ) 


\ME\ 


.MC 


Card  Number 

  lilt 
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Exp.Date    /  / 


Signature:. 


(required  for  .ill  credit  card  orders ) 

Daytime  Telephone:  

( required  for  processing) 

Offer  good  in  the  ISA  only  In  Canada,  call  1-SOO-GOLOTLS  for  special 
prices.  This  offer  cannot  be  combined  with  anv  other  offer  Please  allow  ;M 
weeks  for  delivm  Sales  lax  applicable  in  AZ.  CA.  CO.  CT.  FL  GA.  IL  IN. 
LA.  MA.  VI D.  Ml.  MS.  MO.  XJ.  NY.  SC.  OH.  PA.  TN,  TX.  VA  W.A.  Wl 


able  only  from  Lotus.  Proof  of  ow  nership  (e.g.  a  title  page  of  your 
s:  IBM*  or  100*  compatible  computers  640K  memory 


and  hard  disk.  28t>  processor  or  above  EGA  or  VGA  monitor.  DOS  3.0  or  above. 

©1992.  Lotus  Development  Corporation.  All  rights  reserved.  Lotus  and  1-2-3  are  registered  trademarks  of  Lotus  Development  Corporation.  IBM  is  a  registered  trademark  of  International 
Business  Machines.  Inc.  Bitstream  is  a  registered  trademark  of  Bitstream,  Inc.  America  Online  is  a  registered  service  mark  of  America  Online,  Inc. 
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TWO-YEAR  WARRANTY 


16"  FINE  DOT  PITCH  CRT 


VERY  HIGH  RESOLUTION 


COLOR  CALIBRATION  SYSTEM 


LOW  EMISSION  DESIGN 


Liu-  now  Diamond  Scan  lo  lets  von  rake  hill  advantage  ot  all  Windows™  applications 
tor  increased  productivity.  The  1 6"  CRT  prov  ides  over  39%  more  display  area  than  14" 
monitors  and  19%  more  than  15"  FS  monitors,  w  ithout  taking  up  additional  desktop  space. 
The  larger  screen  size  lets  you  work  a  variety  ot  on-screen  applications  at  the  same  time. 

The  tine  0._>  mm  dot  pitch,  Dynamic  Focus  and  high  video  handwidth  provide  greater 
overall  clarity  ot  details.  And  with  its  wide  auto-scan  range,  the  Diamond  Scan  16  keeps 
pace  with  all  ot  the  new  high-refresh  EVGA  through  1280  x  1024  non-interlaced  graphics 
standards.  In  addition,  the  Diamond  Match  Color  Calibration  System  further  enhances  use 
in  color-critical  desktop  publishing  applications. 

So  it  you  demand  the  best,  demand  the  Diamond  Scan  16.  For  more  information,  call 
Mitsubishi  Electronics  at  1-800-84^-2515  or  in  Canada  1-800-387-9630. 

A  MITSUBISHI 

INFORMATION  SYSTEMS  DIVISION 

Mitsubishi  Electronics  America,  Inc.,  Information  Systems  Division,  5665  Plaza  Drive,  Cypress,  CA  90630. 
Mitsubishi  Electric  Sales  (.  '.m.ul.i.  Inc..  42W  I4tli  Avenue,  Markham,  Ontario  L3ROJ2. 

©  1992  Mitsubishi  Electronics  America,  Inc.  Mitsubishi  is  a  registered  trademark  of  Mitsubishi  Electric  Cup.,  Tokyo. 
All  other  trademark*  or  tempered  trademark*  ate  the  propern  ol  tlu-ir  respective  holders. 
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nificant  byte,  the  first  data  byte  is  the  next 
highest,  and  the  second  data  byte  (if  pres- 
ent) is  next.  The  high  byte  is  always  zero. 

All  status  bytes  in  MIDI  messages 
have  the  high  bit  set,  so  they  range  from 
0x80  through  OxFF.  SaveMidiFile  skips 
over  system  messages,  which  have  status 
bytes  of  OxFO  through  OxFF.  MIDI  mes- 
sages with  status  bytes  of  0x80  through 
OxBF  and  OxEO  through  OxEF  have  two 
data  bytes,  while  those  with  status  bytes 
of  OxCO  through  OxDF  have  one  data 
byte.  SaveMidiFile  stores  the  status  byte 
and  one  or  two  data  bytes,  depending  on 
the  message. 

You'll  recall  that  MIDI  files  designed 
for  Windows  3. 1  should  contain  two  com- 
plete renditions  of  the  music,  one  for  ex- 
tended synthesizers  and  the  other  for 
base-level  synthesizers.  Extended  syn- 
thesizers use  MIDI  channels  0  through 
8  for  melodic  voices  and  channel  9  for 
percussion;  base-level  synthesizers  use 
MIDI  channels  12  through  14  and  chan- 
nel 15  for  percussion. 

To  accomodate  this,  SaveMidiFile  du- 
plicates the  MIDI  messages.  Messages 
for  channels  0.  1,2,  and  9  are  converted 
to  channels  12,  13,  14,  and  15  respec- 
tively, and  vice  versa.  The  converted 
MIDI  messages  are  stored  with  a  delta- 
time  of  zero. 

FINISHING  UP  When  an  input  buffer 
has  been  entirely  converted,  the  output 
buffer  is  written  to  the  file  and  the  length 
of  the  output  buffer  is  accumulated  in  the 
ITotLen  variable.  SaveMidiFile  then  ob- 
tains the  next  MIDIHDR  in  the  chain 
and  begins  again.  After  finishing  with  all 
the  buffers.  SaveMidiFile  writes  out  an 
"end  of  track"  meta-message.  This  con- 
sists of  the  3  bytes  OxFF,  0x2F,  and  0x00, 
preceded  by  a  delta  time  of  zero. 

At  this  time,  the  entire  length  of  the 
track  data  is  in  the  variable  ITotLen:  it 
must  be  stored  18  bytes  from  the  begin- 
ning of  the  file.  But  before  it's  stored,  the 
value  must  be  converted  from  Intel  byte 
ordering  to  Motorola  byte  ordering.  This 
is  done  in  the  function  IntelToMotorola- 
Long.  also  in  Figure  1 .  The  function  sim- 
ply flips  the  ordering  of  the  bytes.  Save- 
MidiFile stores  the  inverted  track  length, 
closes  the  file,  and  it's  done. 

IF  YOU  CAN'T  PLAY  WELL...  Electronic 
music  got  its  start  in  the  1950s,  but  it 
wasn't  until  the  late  1960s  (with  the  intro- 
duction of  the  Moog  synthesizer)  that 


composers  and  performers  could  actually 
sit  down  at  keyboards  and  record  some- 
thing on  tape  recorders.  One  famous  rec- 
ord album  using  the  Moog — the  one  that 
initiated  my  enduring  interest  in  elec- 
tronic music — was  Wendy  Carlos's 
Switched-On  Bach,  released  by  CBS  Rec- 
ords in  1968.  (Wendy  Carlos  recently  re- 
recorded all  the  material  from  that  first 
album  to  create  Switched-On  Bach  2000. 
Now,  of  course,  she's  using  computers 
and  MIDI  synthesizers!) 

Some  of  the  terminology  used  back  in 
those  days  can  still  be  heard,  though  it 
sounds  a  bit  anachronistic.  You'll  some- 
times hear  old-timers  speak  of  instru- 
ment voices  as  patches.  This  term  origi- 
nated from  using  patch  cords  to  connect 
the  various  oscillators,  enveloper  genera- 
tors, and  filters  of  an  analog  synthesizer 
to  create  a  unique  instrument  sound. 

The  term  tracks  used  in  MIDI  files 
also  originates  from  those  days  and  refers 
to  the  tracks  of  a  multitrack  tape  re- 
corder. When  Wendy  Carlos  recorded 
the  original  Switched-On  Bach,  the  Moog 
synthesizer  could  only  play  one  patch  at 
a  time.  Each  instrument  had  to  be  re- 
corded individually.  One  track  would  be 
recorded  on  the  tape  recorder,  and  then 
the  synthesizer  had  to  be  repatched.  Af- 
ter the  playback  of  the  first  track,  second 
and  subsequent  tracks  could  be  recorded, 
gradually  building  up  the  composition.  I 
mention  this  because  I  was  recently  re- 
minded of  a  little  trick  used  quite  fre- 
quently back  in  those  days.  The  tape  re- 
corders in  use  could  generally  record  at 
two  speeds — 7.5  inches  per  second  and 
15  inches  per  second.  It  was  possible  to 
record  a  track  at  7.5  inches  per  second 
at  half  the  tempo  and  one  octave  lower 
in  pitch.  Then,  when  you  played  it  back 
at  15  inches  per  second,  the  frequency 
and  tempo  would  be  doubled.  This  al- 
lowed the  finished  product  to  sound  as 
if  you  played  much  better  and  faster  than 
you  actually  could! 

I  haven't  included  a  facility  in  MID- 
FIL  to  do  this,  but  you'll  find  it  fairly  easy 
to  modify  the  MIDI  file  yourself.  If  you 
record  a  composition  at  half  the  tempo 
(don't  play  it  an  octave  lower!),  you  can 
double  the  speed  of  the  MIDI  file  by 
changing  just  one  byte:  the  division  value 
in  the  header.  It's  at  offset  OxOOOD  in  the 
file.  Change  it  from  0x28  to  0x50  to  dou- 
ble the  speed  of  the  playback.  □ 
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ISBN  l-S627W)3S-6 
Price  $39.95 


Miriam  Liskin,  PC 
Magazine,  and  FoxPro 
2.0.  They're  all  recog- 
nized as  the  very  best  at 
what  they  do.  Now 
they  have  teamed  up  to 
deliver  PC  Magazine 
Programming  FoxPro 
2.0,  one  exhaustive  vol- 
ume that  covers  the 
FoxPro  language  itself 
and  the  practical  skills 
you  need  to  take  your 
applications  from  first 
vision  to  finished  prod- 
uct. Concepts  and 
techniques  are 
explained  in  plain 
English,  and  are  backed 
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sample  forms,  pro- 
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DOCUMENT  PUBLISHING 


►Frame 


Maker. 


Windows  publishing,  no  assembly  required. 


o  handle  all  your  document 
publishing  you're  going  to  need  a 
whole  bunch  of  different  software 
applications. 

►  OrFrameMaker. 
FrameMaker1 3.0  for  Windows"*  is  the 

first  PC  program  that  integrates  the  entire 
publishing  process  into  one  package:  Word 
processing,  page  layout,  graphics,  book 
building,  tables-even  math  editing  and 
hypertext  links. 

Sure,  you'll  find  FrameMaker  ideal 
for  whipping  out  memos  and  proposals. 
But  when  you  get  to  the  bigger  jobs,  you'll 
really  get  a  feel  for  FrameMaker's  power. 
And  you'll  find  FrameMaker  completely  file 
compatible  across  all  the  major  desktops: 
Windows,  Apple*  Macintosh,  NeXT,m  and 
L  UNIX  workstations. 

Difficult  tasks  are  suddenly  a  cinch. 
You  can  knock  out  multiple  versions  of  any 
document  with  the  exclusive  conditional 
text  feature.  Automatically  number  para- 
graphs, footnotes,  and  graphics.  FrameMaker 
even  supports  Windows'  OLE  (Object 
Linking  and  Embedding),  so  you  can  auto- 
matically update  items 
from  other  applications. 

►  Calll-800-U4-FRAME, 
Ext  954  for  a  free  guide 
to  integrated  document 
publishing.  And  see  what 
a  powerful  package  we've 
assembled  for  you. 


Frame 


C  Copyright  1992  Frame  Technology  Corporation  All  rights  reser\,ed.  International  customers  call  (408)  433  3311  Frame. 
FrameMaker  and  Frame  Technology  are  registered  trademarks  of  Frame  Technology  Corporation.  The  Frame  logo  is  a 
trademark  of  Frame  Technology  Corporation.  Other  brand  or  product  names  are  trademarks  or  registered  trademarks  of 
their  respective  companies 
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POWER  PROGRAMMING 

Memory  Management  and 
Mapped  Files  in  Win32 

BY    RAY  DUNCAN 


The  segmented  architecture  of 
Intel  80.v86  microprocessors 
has  been  the  target  of  much 
scorn  by  aficionados  of  RISC 
or  680v0  CPUs,  but  this  deri- 
sion is  largely  undeserved.  The 
Intel  protected-mode  memory 
architecture,  wherein  a  virtual 
address  is  composed  of  a  han- 
dle (selector)  and  an  offset,  is  an  excellent 
substrate  for  a  robust,  multitasking  envi- 
ronment, because  it  allows  processes  to 
be  built  out  of  memory  "objects"  that  can 
be  shared  or  segregated  as  distinct  units 
without  regard  to  their  location  in  physi- 
cal memory.  Moreover,  the  critics  con- 
veniently ignore  the  segmentation  in 
their  own  backyards:  Some  RISC  proces- 
sors (such  as  the  original  IBM  "America" 
RISC  CPU)  are  burdened  with  segmen- 
tation under  another  name,  while  Macin- 
tosh applications  are  constructed  from 
code  resources  that  are  not  allowed  to  ex- 
ceed 32K. 

The  real  problem  with  segmentation 
on  Intel  processors  was  not  so  much  that 
it  existed,  but  that  segments  were  limited 
to  64K.  Because  of  this,  the  address  arith- 
metic in  large  80.v86  programs  with  code 
or  data  spanning  multiple  segments  was 
very  complicated,  and  the  performance 
of  such  large  programs  was  correspond- 
ingly poor. 

When  Intel  designed  its  80386  pro- 
cessor, segments  were  redefined  in  a  way 
that  allowed  them  to  grow  to  4GB.  but 
this  introduced  a  new  problem:  Segment- 
based  virtual  memory  management  was 
no  longer  feasible.  Imagine  a  program's 
execution  being  suspended  for  several 
seconds  or  more  while  a  segment  of  sev- 
eral megabytes  was  read  in  from  the  swap 
file,  just  to  let  the  program  access  a  single 
variable  in  that  segment!  Consequently, 


Intel  added  another  layer  of  virtual- 
memory  management:  the  hardware  pag- 
ing unit. 

When  an  Intel  80386  or  80486  is  run- 
ning in  protected  mode  with  paging  en- 
abled, there  are  two  layers  of  virtual  ad- 
dress translation.  The  selector  and  offset 
visible  at  the  programming  level  are  con- 
verted by  the  hardware  segmentation 
unit — with  the  aid  of  descriptor  tables 

A  look  at  the  evolution 
of  memory  management  in 

Windows,  especially  the 
new  mapped-file Junctions 
designed for  the  32-bit flat, 

paged  memory  model. 


that  are  maintained  by  the  operating  sys- 
tem— into  a  32-bit  linear  address.  The  lin- 
ear address,  in  turn,  is  remapped  by  the 
hardware  paging  unit  with  the  aid  of  page 
tables  and  a  page  directory  (again  main- 
tained by  the  operating  system)  onto  a 
32-bit  physical  address  identifying  a  4K 
page  of  RAM  and  an  offset  within  that 
page,  as  shown  in  Figure  I.  The  result  is 
a  64-terabyte  virtual  address  space  super- 
imposed on  a  4GB  physical  address 
space. 

As  you  can  see,  interposing  a  paging 
layer  eliminates  nearly  all  of  the  prob- 
lems with  segmented  memory.  Every  ap- 
plication can  be  a  "small"  model,  with  a 
single,  pure,  shareable  code  segment  and 
an  instance  data  segment  ranging  in  size 
from  1  byte  to  4GB — while  the  operating 
system  is  free  to  allocate  and  swap  physi- 


cal memory  in  nice,  uniform.  4K  chunks. 

One  of  the  interesting  aspects  of  the 
two-tiered  virtual  memory  management 
architecture  of  the  80386  and  80486  is 
that  it  can  readily  mimic  the  flat  32-bit 
memory  model  of  CPUs  like  the  Motor- 
ola 68040  and  the  VAX.  You  can't  ever 
disable  segmentation  on  an  Intel  pro- 
cessor— segment  registers  must  always 
be  loaded  with  valid  selectors— but  you 
can  choose  to  ignore  it.  This  is  accom- 
plished very  simply  by  creating  two  de- 
scriptors, one  for  code  and  one  for  data, 
each  mapping  to  the  same  giant  memory 
segment  at  linear  addresses  0  to  4GB. 
Application  code  is  mapped  to  addresses 
at  the  bottom  of  the  segment,  and  operat- 
ing system  code  to  addresses  at  the  top 
of  the  segment  (see  Figure  2).  The  CPU's 
segment  registers  are  loaded  with  the 
code  or  data  selector  as  appropriate  when 
the  system  starts  up  and  is  never  touched 
again.  All  memory  references,  jumps, 
and  calls  are  near:  memory  allocation, 
swapping,  segregation  of  code  from  data, 
protection  of  operating  system  code,  and 
the  separation  of  one  process's  address 
space  from  another  are  all  handled  by 
manipulation  of  the  page  tables  and  page 
directory.  Both  OS/2  2.0  and  NT'Win32 
use  this  flat-memory  model  when  run- 
ning 32-bit  applications. 

Why  did  the  designers  of  OS/2  2.0  and 
NT/Win32  decide  to  forgo  the  significant 
benefits  of  the  segmented  paged-memory 
model  and  adopt  the  flat  model  with  its 
much  smaller  virtual  address  space?  The 
reasons  are  partly  economic  and  partly 
technical.  From  an  economic  standpoint, 
there  are  many  expensive,  exotic,  hard- 
ware-hungry applications  currently  avail- 
able only  on  workstations  or  supermini- 
computers. IBM  and  Microsoft  hope  to 
make  porting  of  those  applications  to 
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Addressing  Memory  Using  Page  Tables 


16-bit  selector  from 
segment  register 


32-bit  offset  from  index  registers), 
machine  instruction,  or  both 


32-bit  base  address  from  descriptor 


32-bit  linear  memory  address 


Page  directory 


Page  table 


12-bit  page  offset 


32-bit  base  address  from  page  table 


V 


32-bit  physical  memory  address 


figure  1:  Memory  addressing  In  32-bit  protected  mode  on  the  Intel  80388  and  80486  processors.  The 
virtual  address  seen  at  the  machine-code  level,  composed  of  a  selector  and  offset,  is  translated  by  the 
hardware  segmentation  unit  into  a  32-bit  linear  address.  The  linear  address  is  converted  by  the 
hardware  paging  unit  Into  a  32-bit  physical  address. 


OS/2  2.0  and  NT/Win32  easier — and  con- 
sequently much  more  attractive — by  hid- 
ing segmentation  (incidentally  opening 
up  a  new  and  far  less  price-sensitive  mar- 
ket for  systems  software  that  until  now 
has  been  the  exclusive  province  of  com- 
panies like  Sun,  Hewlett-Packard,  and 
Silicon  Graphics). 

The  technical  reason  for  this  decision 
is  that  Microsoft  and  IBM  are  hedging 
their  bets  on  the  future  of  the  micropro- 
cessor marketplace.  Although  the  Intel 
80x86  processors  still  dominate  the  in- 
stalled base  and  their  performance  has 
improved  dramatically  with  each  succes- 
sive generation,  there  is  no  guarantee 
that  the  Intel  80.v86  architecture  won't 
simply  run  out  of  steam.  By  abandoning 
segmentation,  Microsoft  and  IBM  have 
simplified  the  task  of  porting  OS/2  or  NT 
and  their  applications  to  other.  non-Intel 
processors. 

THE  WIN32  MEMORY  MANAGEMENT  API 
For  an  experienced  Windows  program- 
mer who  has  thought  about  the  underly- 
ing memory  models,  converting  a  16-bit 
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Windows  application  for  Win32/NT  is  a 
rather  spooky  business.  The  fundamental 
Windows  memory  management  API — 
Global Alloc().  GlobalLockQ.  Global- 
ReAlloc(),  GlobalUnlockQ,  Global- 
FreeQ — was  originally  designed  for  the 
paragraph-oriented,  based-addressing 
architecture  of  the  Intel  8086  real  mode. 
It  survived  the  transition  to  the  Intel 
80286's  16-bit  protected  mode  quite 
gracefully  with  the  substitution  of  selec- 
tors for  handles  or  paragraph  addresses. 
But  source  code  that  was  written  for  the 
16-bit  Windows  memory  API  (Win  16) 
compiles  and  runs  fine  on  a  MIPS  R4000 
RISC  CPU  running  Win32/NT  even 
though  the  MIPS  processor  has  no  selec- 
tors at  all!  How  can  this  be?  This  is  infor- 
mation hiding  with  a  vengeance! 

Most  of  the  portability  between  the 
Winl6  and  Win32  memory  models  and 
APIs  is  accomplished  at  the  source  code 
level  with  TYPEDEFs  and  #DEFINEs  in 
the  Windows  header  files.  Far  memory 
references,  far  pointers,  and  far  jumps  or 
calls  are  transformed  cheerfully  and  si- 


lently to  32-bit  near  equivalents  by  the 
simple  expedient  of  redefining  FAR  as 
a  no-op.  All  data  types  (such  as  LPSTR) 
that  are  built  on  top  of  the  FAR  keyword 
with  TYPEDEFs  thus  collapse  to  near 
data  types  by  default.  Similarly,  function 
prototypes  that  were  previously  declared 
with  the  FAR  keyword  or  with  FAR- 
based  TYPEDEFs  as  being  entered 
through  far  calls  and  exited  through  far 
returns  devolve  automatically  to  near 
functions.  The  arguments  and  results  of 
the  Windows  memory  management  func- 
tions are  affected  by  these  redefinitions 
like  everything  else. 

For  example,  in  Windows  3..v,  the 
function  GlobalLock()  accepts  a  16-bit 
handle  and  returns  a  selector  and  offset, 
while  in  Win32  the  same  function  accepts 
a  32-bit  offset  and  returns  the  same  32- 
bit  offset.  (In  other  words,  in  Win32  the 
function  does  absolutely  nothing.)  In 
both  environments.  GlobalLock()  is  pro- 
totyped as: 

LPVOID  APIENTRY  Global  Lock  (HANDLE) 

The  differences  in  the  underlying  mem- 
ory models  are  hidden  from  the  applica- 
tion within  the  definitions  of  the 
LPVOID,  HANDLE,  and  APIENTRY 
data  types  (as  shown  in  Figure  3). 

Another  implication  of  this  disappear- 
ance of  far  pointers  in  Win32  is  that  the 
Localxxx  Windows  API  functions  be- 
come mere  aliases  for  their  Globalxxx 
counterparts.  The  fact  that  this  informa- 

The  Flat- Memory  Model 

4GB 

Operating  system 
code  and  data 


Unallocated  linear 
address  space 


Application 
code  and  data 

0  bytes 

Figure  2:  The  flat-memory  model  of  OS/2  2.0  and 
NT  'Win32  on  Intel  80386  and  80486  processors. 
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Frankly,  paying  anything  at  ;dl  is 
pretty  nauseating' 

But  that's  nothing  compared  to 
the  feeling  \xui  get  in  your  stomach 
w  hen  a  drive  Hill  of  data  goes 
down  the  drain. 

So  you  pay 

Then  you  pay  again.  For 
upgrades.  Or  quarterly  "updates." 

Hut  even  that  doesn't  buy  you 
much  peace  of  mind.  Because  each 
new  day  brings  an  average  of  six 
new  vimses  into  the  world. 

Which  means  all  anti-virus 
programs  are  inherently  obsolete. 

Kxcept  one. 

Introducing  I  ntouchable"  Hie 
only  software  in  the  world  that  gives 
you  KM)",,  protection. 

Today. 

And  tomorrow. 
Like  other  anti-virus  software, 
1  'ntouchable  is  equip|\tl  with  a  TSR 
monitor  tor  patroling  your  system 
memory;  plus  a  scanner  remover 
tor  examining  the  files  on  your  disk. 
Between  them,  these  first 
no  lines  of  defease  can 

Only  I  ntouclxibk  Sctwork 
vsymt  aiitnilized 
ine protection. 

\ow  you  can  install, 
monitor  and  control 
with  ml  batmgto 
k  m  c  your  seat. 

recognize  and  oblit- 
erate over  1000  of  the 
debuggers— 
1  to  protect  you  from  of 
the  potential  carnage. 

If  you  find  that  statistic  reassur- 
ing, then  you  probably  like  the  <xids 
in  Russian  Roulette 

If  vou  don't,  vou'll  want  to 


know  mat  Untouchable  is  equipped 
with  a  unique  third  line  of 
defense,  which  has  been  mathe- 
matically proven  to  be.  well, 
untouchable. 

Instead  of  looking  for  viruses, 
tliis  third  line  of  defense  looks  for 
changes  in  your  executable  and 
system  files. 

If  the  change  is  but  a  single  byte, 
Untouchable  will  spot  it  and,  using 
our  patent-pending  recovery  tech- 
nique, reconstruct  the  tile  to  its 
original  state. 

The  process  is  known  as  Generic 
Differential  Detection,  and  certain 
other  programs  claim  to  perform 
it,  too. 

But  only  I'ntouchable  calculates 
file  signatures  using  not  one,  but 
two  proprietary  algorithms  that 
can't  be  reverse-engineered. 

Only  I  ntouchable  guarantees 
100"..  safe  recovery  of  infected 
files.  (Unlike  other  programs 
that  proudly  generate  corrupted 
files.  Untouchable  knows  when 
the  jig  is  up  and  doesn't  attempt 
recovery;) 

Only  I  'ntouchable  can  pro\ide 
centralized  network  \irus  protec- 
tion. In  fact,  Untouchable  Network 
has  enough  viais  alerts  and  report- 
ing mechanisms  to  settle  the 
stomach  of  even  the  most  nervous 
Netware"  administrator. 

.And  only  i'ntouchable  is  backed 
by  our  vaunted  24-hour  toll-free 
technical  support  and  a  one-year 
money-back  guarantee. 

If  you're  worried  about  viruses — 
and  you  should  lie— don't  reach  for 
the  Maalooc?  Reich  for  the  phone. 
Dial  1-800-677-1848. 

You'll  feel  better  right  away. 
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Datatypes  in  Win16  and  Win32 

Data  type 

MMI 

Win32 

LPVOID 

void  far  * 

void* 

(32-bit  pointer) 

(32-bit  pointer) 

HANDLE 

unsigned  int 

unsigned  int 

(16-bit  value) 

(32-bit  value) 

APIENTRY 

far  pascal 

_stdcall 

Figure  3:  For  the  GlobalLockQ  function,  the  differences  in  underlying 

memory  models  is  hidden  within  the  definitions  of  these  data  types. 

tion  hiding  actually  works  and  protects 
the  existing  Windows  application  source 
code  base  so  effectively  is  one  of  the  hap- 
piest events  of  microcomputing  history. 
Certainly,  when  you  consider  that  the 
basic  Windows  memory  management 
API  was  created  before  the  80386  was 
even  designed  and  RISC  processors  were 
still  a  laboratory  curiosity,  the  API's 
adaptability  to  such  an  extreme  variety 
of  environments  is  little  short  of  miracu- 
lous. The  evolution  of  the  traditional 
Windows  memory  API  from  1985  to  1992 
is  summarized  in  Figure  4. 

Of  course,  the  Win32  API  brings  more 
to  the  table  than  just  the  traditional  Win- 


dows memory  manage- 
ment functions.  In  fact,  if 
you  are  writing  a  32-bit 
application  from  scratch 
for  Win32  and  portability 
to  or  from  Win  16  is  not 
an  issue,  you  may  find  the 
prospect  of  using  the  tra- 
ditional functions  some- 
what distasteful.  You  can 
turn  instead  to  the  new 
Win32  memory  functions  shown  in  Fig- 
ure 5,  specifically  designed  for  the  32-bit 
Hat.  paged  memory  model. 

The  mapped-file  functions,  which  are 
the  ones  we'll  concentrate  on  in  this  in- 
stallment, are  particularly  interesting  be- 
cause they  can  dramatically  simplify 
applications.  The  concept  behind 
mapped  files  is  very  simple.  The  data  in 
a  mapped  file  is  associated  with  a  range 
of  addresses  in  the  application's  memory 
space.  When  the  application  touches  a 
particular  address  within  the  mapped 
range  for  the  first  time,  it  causes  a  page 
fault,  and  the  virtual  memory  manager 
will  go  directly  to  the  file,  retrieve  the  ap- 


propriate page-size  chunk  of  data,  and 
then  place  the  data  in  memory  at  the  cor- 
rect address. 

If  the  application  modifies  the  con- 
tents of  a  page  within  the  mapped  range, 
the  hardware  will  flag  the  page  as  "dirty," 
and  the  virtual  memory  manager  will 
then  automatically  write  that  page  back 
to  the  file  when  the  physical  page  is 
needed  for  something  else,  the  file  is 
unmapped,  or  the  program  terminates. 

The  mapped-file  functions  are  elegant 
on  several  levels.  The  work  of  file  buffer- 
ing is  shifted  away  from  the  application 
onto  the  operating  system's  virtual  mem- 
ory manager,  which  can  take  full  advan- 
tage of  its  "magical"  knowledge  about 
the  underlying  paging  hardware  and  the 
system's  free  memory  resources.  The  ap- 
plication can  freely  access  any  location  in 
the  file  at  any  time  with  a  simple  memory 
access,  without  worrying  about  allocat- 
ing, initializing,  refilling,  or  flushing  buff- 
ers. A  mapped  file's  in-memory  pages  are 
demand-allocated  out  of  the  system's 
global  pool,  so  if  the  overall  load  on  the 
system  is  small,  the  amount  of  swapping 
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that  is  required  for 
accesses  to  the 
mapped  file  will  di- 
minish accordingly. 
A  mapped  file  can 
be  shared  by  two  or 
more  processes,  in 
effect  allowing  the 
processes  to  com- 
municate through 
the  file  "view"  and 
eliminating  the  re- 
dundant allocation 
of  buffers.  Best  of 
all,  no  unnecessary 
file  I/O  is  ever  per- 
formed; the  only  file 
data  that  is  trans- 
ferred from  disk  into 
memory  is  the  data 
that  the  application  ~~ 
actually  inspects  or  changes. 

USING  MAPPED-FILE  FUNCTIONS  The 
first  step  in  using  the  mapped-file  func- 
tions is  to  open  the  file  using  the  familiar 
Windows  functions  OpenFile(),  Create- 
File(),  or  _lopen(),  all  of  which  return  a 


Memory  Management  Under  Windows 

Windows  3.1 

Win32/NT 

Windows  API 

Windows  1.x 

(16-bit  protected 

(32-bit  protected 

Memory  Function 

1   Ul  UlllLlLI  1 

Irpal  mnHo) 
\  1  Cdl  IIIUUcl 

mode) 
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GlobalAlloc 

argument(s) 

attributes 

attributes, 

attributes, 

numhpr  nf  hvtps 
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number  of  bytes 

rpciiltc 

1  Colli  lo 

hanrllp 

cplpprnr 

oclcL  IU 1 

32-bit  offset 

GlobalLock 
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hanrilp 

splprtnr 

32-bit  offset 

results 

spnmpnt'fiff  spt 

splprtnrnffspt 

OCICLIUI  Ul  loci 

32-bit  offset 

GlobalReAlloc 
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handle 

cplprtnr 

32-bit  offset. 

number  of  bytes, 

number  of  bytes, 

number  of  bytes, 

attributes 

attributes 

attributes 

results 

handle 

selector 

32-bit  offset 

GlobalUntock 

argument(s) 

handle 

selector 

32-bit  offset 

results 

flag 

flag 

flag 

GlobalFree 

argument(s) 

handle 

selector 

32-bit  offset 

results 

handle 

selector 

32-bit  offset 

Figure  4:  The  traditional  Windows  memory  management  API  as  it  has  evolved  from  the  real-mode  Windows  of  1985  to  the  32-bit 
protected-mode  Win32  of  today. 


file  handle.  The  file  handle  is  then  sup- 
plied to  the  function  CreateFileMap- 
ping(),  along  with  several  other  parame- 
ters: the  maximum  number  of  bytes  of  the 
file  to  map,  the  access  type  (read-only  or 
read-write),  an  optional  security  attri- 


bute, and  an  optional  arbitrary  name  for 
the  mapping.  If  CreateFileMappingO 
succeeds,  it  returns  a  handle  to  a  file  map- 
ping object.  And  by  the  way,  as  you  begin 
to  program  for  NT  and  to  explore  the 
parts  of  the  Win32  API  that  are  not  pres- 


Relax. 


•  True  1 6-bit  stereo  audio 
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Now  go  from  CD  pieces  to  CDPC".  And  avoid  the  hassle  and  high  cost  of  buying  separate 
components.  Because  the  CDPC  line  of  products  are  complete  16-bit  multimedia  CD  systems 
bringing  together  all  the  excitement  of  CD-ROM  sound  and  graphics  —  into  one  remarkably 
affordable,  plug  'n  play  compact  unit.  For  less  than  half  the  cost  of  the  individual  components. 

Plus,  you'll  get  a  bundle  of  top-selling  software.  Where  in  the  World  is  Carmen  Sandiego?  — 
Deluxe  Version,  Compton's®  Multimedia  Encyclopedia  and  MacroMind  Action!  And  for  more 
demanding  users,  there's  CDPC-XL  with  a  double  speed  NEC  CD-ROM  drive  for  ultra-fast  data 

•-  access,  and  a  SCSI  bus  connection  for  adding  peripherals. 
PzUVjM  So  don't  go  to  pieces.  Simply  get  the  ultimate.  Visit 
Multimedia  PC  a  CDPC  dealer  near  you  and  relax. 

MediaVision,  3185  Laurclview  Court,  Fremont,  CA  94538.  510-770-8600,  FAX:  510-770-9592. 
Media  Vision  CDPC  and  CDPC-XL  arc  trademarks  of  Media  Vision,  Inc.  .Ml  other  trademarks  arc  the  property  of  their  respective  companies  ©  1992,  Media  Vision,  Inc. 
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Win32  Memory  Management  Functions 

Memory  allocation 

VirtualAllocI),  VirtualFreeO, 

VirtualProtectO,  Virtual  Query!) 

Heap  management 

HeapCreateO,  HeapDestroyO,  HeapAllocO, 

HeapFreeO,  HeapSizeO 

Mapped  files 

CreateFileMappingO,  OpenFileMappingO, 

MapViewOfFile(),MapViewOfFileEx(), 

FlushViewOfFileO,  UnmapViewOfFlleO 

Figure  5;  These  new  Win32  functions  are  specifically  designed  for  the  32- 

bit  flat,  paged  mentor 

•y  model. 

ent  in  Winl6,  you're  going  to  have  objects 
coming  out  of  your  ears.  Objects  are 
everywhere  in  NT;  they  are  the  funda- 
mental unit  of  resource  management.  In 
fact,  the  NT  microkernel's  main  mission 
is  to  create,  destroy,  and  control  access 
to  objects.  Objects  as  seen  by  an  applica- 
tion are  just  handles  representing  hidden 
data  structures  (controlled  by  the  operat- 
ing system)  that  encapsulate  ownership 
and  state  information  for  processes, 
memory,  files,  semaphores,  timers,  and 
so  on. 

In  any  event,  once  your  program  has 
a  file-mapping  object  in  hand,  it  calls  the 
function  MapViewOfFiIe()  to  associate 
the  mapping  object  with  a  range  of  mem- 


ory addresses.  Map- 
ViewOfFile()  has  a 
number  of  parame- 
ters, including  the 
mapping  object  han- 
dle, an  offset  and  size 
that  allow  a  subset  of 
the  file  to  be  mapped 
instead  of  the  entire 
file,  and  an  access 
type.  Note  that  access 
rights  are  specified  at 
three  points  during 
the  mapping  procedure:  the  opening  of 
the  file,  the  creation  of  the  mapping  ob- 
ject, and  the  mapping  of  the  file  view.  All 
of  the  access  rights  must  be  consistent  for 
the  file  mapping  to  work. 

Assuming  that  the  MapViewOfFileQ 
function  succeeds,  it  returns  a  pointer 
and  the  contents  of  the  file  are  immedi- 
ately "visible,"  using  the  pointer  as  an  ad- 
dress base.  (If  the  application  needs  to 
map  the  file  at  specific  addresses,  it  can 
call  MapViewOfFileEx()  rather  than  al- 
lowing the  system  to  assign  the 
addresses.)  Suppose  we  want  to  create  a 
mapped  view  of  the  file  myfile.dat  and 
zero  out  the  byte  at  offset  2000h  within 
the  file.  A  skeleton  for  the  required 


source  code  would  look  like  this: 

HANDLE  hFile; 
HANDLE  hMap  J 
LPSTR  lpMap; 


hFile  =  _lopen ( "myfile . dat " .  .  . ) ; 
hMap  = 

CreateFileMapping (hFile.  .  .); 
lpMap  =  MapViewOf  File  (hMap.  .  . )  ; 
lpMap[0x2000]  =  0; 

When  the  program  is  done  accessing  the 
file,  it  destroys  the  file  mapping  by  calling 
UnmapViewOfFile().  releases  the  file- 
mapping  object  by  calling  CloseHan- 
dle(),  and  finally  closes  the  file  itself  with 
Jclose  or  CloseHandle().  At  any  point 
in  between,  the  program  can  force  the  in- 
memory  and  on-disk  contents  of  the  file 
to  be  brought  into  sync  with  the  Flush- 
ViewOfFileO function. 

Two  or  more  programs  can  arrange  to 
use  a  mapped  file  for  interprocess  com- 
munication in  several  ways.  A  mapped- 
file  object  handle  can  be  inherited  by 
child  processes.  A  handle  can  be 
duplicated  and  passed  to  other  processes. 
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//  HexVlew2  -  Hex  rll<  Viewer  for  NT/WIN32  Using  Happed  File  Functions 

//  Copyright  (O  1992  Ray  Duncan 

//  PC  Magazine  •  Zlff  Davis  Publications 


•define  dlm(x)   (sizeof (xl 
•define  EXENAMESIZE  256 
•define  BPL  16 

•  include  "stdllb.h" 

•  include  "windows. h" 
•include  "string. h" 
•include  "commdlg.h" 
•include  "hexview.h" 

HANDLE  hlnatl 
HWND  hFrame; 
HMND  hChild; 

HFONT  hFont; 

INT  Charx.  CharY: 

INT  LPPt 

INT  BPP; 

INT  Thumblnc; 

INT  Winwidth; 

INT  hFile  •  -1) 

char  szPi leName [ EXENAMESIZE* 1 ] ; 
LONG  rileSize; 
LONG  Filelndex: 

LONG  viewPtr: 
LONG  TopAddr; 
LONG  TopLine; 

HANDLE  hMap: 

LPSTR  lpMap; 


/  slzeof Ixllll) 


//  returns  no.  of  elements 
//  max  length  of  path* f 1 len 
//  bytes  per  line 


/  /  module  instance  handle 
//  handle  for  frame  window 
/'  handle  for  child  window 

//  handle  for  nonprop.  font 

//  character  dimensions 

//  lines  per  page 

/  /  bytes  per  page 

//  bytes  per  thumb  unit 

//  width  of  frame  client  area 

//'handle  for  current  file 
//  name  of  current  file 
//  length  of  current  file 
//  index  from  thumb  tracking 

//  addr,  first  line  current  page 
//  address,  top  of  last  page 
//  line  num.  top  of  last  page 

//  handle,   file  mapping  object 
//  base  address,  mapping  object 


Remaining  static  variables  and  tables  at  start  of  program 
are  unchanged  from  previous  version  of  HEXVIEW.  WinMainO 
and  InibAppO  routines  are  unchanged. 


// 

//  Initlnstance  instance  initialization  code  for  this  application. 

//  Gets  information  about  system  nonproportional  font.    Creates  frame 
//  window,  gets  initialization  information  (if  any)   from  registration 
//  database.    Positions  and  sizes  window,  opens  and  positions  previous 
//  file  if  initialization  info  found. 
// 

BOOL  Initlnstance  (HANDLE  hlnstance.  INT  nCmdShow) 


HDC  hdc 
TEXTMETRIC  tm; 
RECT  rect; 
char  buff  |M1  I 

hFrame  s  CreateWindowf 
szFrameClass, 
szAppName, 

WS_OVERLAPPEDWINDOW   [  WS_VSCROLL. 
CW_USEDBFAULT.   CW_USEDEPAULT . 
CH_USEDEFAULT ,   CW_USEOEFAULT , 
NULL. 
NULL. 

hlnstance, 

NULL) : 

if  (!  hFrame)  return  (FALSE) ; 


//  handle  for  device  context 

//  font  information 

//  window  position  a  size 

//  scratch  buffer 

//  create  frame  window 

/ /  window  class  name 

//  text  for  title  bar 

//  window  style 

//  default  position 

//  default  size 

//no  parent  window 

//  use  class  default  menu 

//  window  owner 

//  unused  pointer 

//  error,  can't  create  window 


hdc  s  GetDC I hFrame ) ;  // 
hFont  =  GetStockObject(SYSTEM_FIXED_FONT) ; 
SelectObject (hdc,  hFont);  // 
GetTextHetricsfhdc,  htm);  // 
CharX  a  tm.tmAveCharWidth;  // 
CharY  ■  tm.tmHeight  *  tm.tmExternalLeading; 
winHidth  a  (CharX  •  75)  •  GetSystemHetrics (SM_CXVSCROLL) ; 
ReleaseDCOiFrame,  hdc);  //  release  device  context 


get  device  context 

realize  nonproportional 
font,  get  character  size, 
and  calculate  window  width 


erect)  | 


//  get  window  position,  size 


//  read  saved  position/size  profile  for  our  frame  window,  if  any 
rect.left  -  GetPrivateProf ilelnt ("Frame" ,   "xul",  rect.left,  szlni); 
rect.top  -  GetPrivateProf ilelnt ( "Frame" ,   "yul".  rect.top.  szlni); 


Figure  6:  Extracts  from  the  source  code  for  the  mapped-file  version  of  HEXVIEW.  The  executable  program  and  complete  source  code  files  are  available  for 
downloading  from  PC  MagNet. 
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THE  NEW  LITEPRO  IS  THE  WORLD'S  ONLY  ALL-IN-ONE  PORTABLE 

LCD  DATA  PROJECTORTHAT GIVES 

YOU  INSTANT 


Everything  you  need 
for  electronic  presentations. 

See  that  sleek  little  black 
box  over  there?  You'd  never 
believe  what's  packed  into  it. 

A  high-quality  color  LCD  panel,  an  over- 
head projector,  and  even  a  portable  computer. 
All  in  one. 

It's  the  new  In  Focus  LitePro.  And  it 
will  give  your  presentations  a  whole  new  level 
of  impact.  Instandy. 

Just  plug  it  in  and  turn  it  on.  What  could  be  easier? 
Simply  connect  to  most  any  PC  or  Mac,  and 
present  in  real  time.  Or  with  the  LitePro  LS,  slide  a 
floppy  into  the  exclusive  built-in  LiteShow~and  you're 
using  the  world's  first  electronic 
slide  projector. 


Either  way,  it's  the 

fastest  way  to  present, 

eliminating  the  time  and 

costs  of  outputting  to 

slides  and  transparencies. 

Easy  on  your  back- 
and  your  wallet 

The  LitePro  is  very  afford- 
able and  lightweight  consider- 
v   ing  everything  you  get — the 
very  latest  in  LCD  technology  with 
thousands  of  brilliant  colors  at  640  x  480  resolution. 

But  we  don't  stop  with  the  LitePro.  In  Focus 
offers  you  the  most  complete  line  of  LCD  projection 
products  available. 

So  give  us  a  call  today.  FC^^^^MS 

OurGSA*isGS00K91AGS5205PS0l.  SYSTEMS 


For  info  and  a  free  book  on  more  effective  presentations,  call  1 800  327  7  231 . 

OI992  In  Hocus  is  i  registered  trademark,  and  LitePro  and  LitcShow  are  trademarks  of  In  Focus  Systems,  Inc.  All  other  products  are  trademarks  of  their  respec- 
tive holders.  7770  SW  Mohawk  Street.  Tualatin.  Oregon  97062.  Phone  (503)  692-4968.  fix  (503)  692-4476.  In  Europe  Planetenweg  91,  NL-2132  HU 
Hoofddorp.  The  Netherlands.  Phone3I  (0)  2503  23200.  Fai  31  (0)2503  24388. 
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Power  Programming 


HEXVIEW2.C 

2  of  2 


rect. right   >  GetPr ivateProf i lelnt I "Frame" .   "xlr",   rect. right,  szlni); 
rect .bottom  ■  GetPrivateProf ilelnt ( "Frame" ,   "ylr*,   rect. bottom,   szlni ( ; 

MoveWindowthFrame.   rect. left,   rect. top,   //  force  window  position,  size 
WinWidth,    rect . bottom-rect . top,  TRUE); 

//  get  saved  filename  and  file  offset  for  display,   if  any 
CetPrivateProf il est  ring ( "Fi le* ,   "filename" .   * ■ ,  szFi leName. 

EXENAMESIZB,  SZlni); 
CetPrivateProf ileSt ring ( "Fi le" ,   "f ileptr" ,   " * .  buff,  sizeof (buf f ) ,   szlni ) j 


if (szPileNamel0)) 
{ 

OpenDataPileO  j 
SetFilePoaitionUtol  (buf  f ) )  j 

> 

ShowWindowthFrame,   nCmdShow) ,- 
UpdateWindowfhFrame) ; 
return (TRUE) ; 


//  if  filename  and  file  offset 
U  was  saved  from  previous 
//  execution,  open  the  file 


//  make  frame  window  visible 
fl   force  WH.PAINT  message 
fl  return  success  flag 


.  Routines  Termlnstanee ( ) ,  FrameWndProc ( ) .  Chi ldWndProc ( \ , 

.   DoCommand I J ,   DoDestroy ( ) ,   DoClasef ) ,    DoVScrol II).   DoPaint ( ) , 

.  DoChildPaintO  ,  DoSlzeO,  DoHenuExit  ( ) .  DoMenuAbout  ( ) . 

.  AboutDlgProcl) ,  Repaint O ,  SetFi loPosi t ion ( ) .  Conf igDisplay ( ) , 

.  ThumbTrackt).  and  UpdateFrameProf  i  le  ( )  are  unchanged  from 

.  previous  version  of  HEXVIEW.  Routines  ReadDataFile I )  and 

.  oetBytej)  are  superfluous  and  are  no  longer  present. 


// 

//  DoMenuOpen  --  process  File-Open  command  from  menu  bar.  All 
//  the  hard  work  is  done  by  the  CpenPile  common  dialog. 

// 

LONG  DoMenuOpen ( HWND  hWnd,   UINT  wMsg,   UINT  wParara,    LONG  1 Pa ram) 


OPENF I LENAME  ofn; 
■ZFi leName[8]  -\0 ' ; 

ofn.lStructSize  m  sizeof (OPENFILENAME) 

of n.hwndOwner  ■  hWnd; 

ofn.  IpstrFilter  »  azFi  Iter  [8  )  ,- 

ofn. IpstrCustottFllter  ■  NULL; 

ofn.nPilterlndex  -  1; 

ofn. IpstrFile  »  szFileName; 

ofn.nMaxFile  ■  EXENAMESIZE; 

ofn. IpstrFileTitle  ■  NULL; 

ofn. lpstrlni t ialDir  =  NULL; 

ofn. IpstrTitle  ■  NULL; 

Ofn. Flags  -  OFN_PATHNUSTEXIST  |  OFN_FI 
ofn. lpstrDefExt  -  NULL; 

if  (GetCpenFileNameUofn) ) 

i 

OpanDataFileO  : 
Repaint () i 


//  used  by  common  dialogs 

//  inlt  filename  buffer 

//   length  of  structure 
//  handle  for  owner  window 
//  address  of  filter  list 
//  custom  filter  buffer  address 
//  pick  default  filter 
//  buffer  for  path*filename 
//  length  of  buffer 
//  buffer  for  filename  only 
//  initial  directory  for  dialog 
//  title  for  dialog  box 
LEMUSTEXIST; 

/ /  default  extension 

//  display  open  dialog 

//  open  file  for  viewing 
//  force  display  of  data 


return  <  FALSE) | 


// 

//  SetWindowCaption  --  concatenate  the  specified  filename  with  the 

//  application  name,   then  update  the  frame  window's  title  bar. 

//  If  called  with  NULL  pointer,   removes  any  previous  filename  from 

//  the  title  bar,   leaving  only  the  application  name. 

// 


VOID  SetWindowCaption (char  *  szName) 
( 

char  szTemplEXENAKESlZE*!]; 


IfOzName  •»  NULL) 

SetwindowText  (hFrame.  szAppNaii 

else 

( 

strcpy (sxTemp,  szAppName); 
street (szTemp,    *   -    * )  ; 
street (szTemp,  szName) ; 
SetwindowText (hFrame,    szTwnpj | 

} 


//  if  null  pointer,  just 

ft  display  application  name 

It  otherwise. . . 

fi  get  application  name 

//  add  separator 

/ /  add  f  i lename 

//  put  result   into  title  bar 


// 

//  DisplayLine  —  format  and  display  a  single  line  of  hex /ASCI I  dump 
//  using  the  device  context  and  relative  window  line  number  supplied 
//  by  the  caller.    The  file  data  offset  is  calculated  from  the 
//  relative  window  line  and  the  offset  corresponding  to  the  line 
//  currently  at  the  top  of   the  window. 
// 

VOID  DisplayLine ( KDC  hdc,   INT  line) 
{ 

INT  i; 

char  buff (256).   c.  *p; 
LONG  x: 

if ({ViewPtr  •    (LONG)    line-BPL)   <  FileSize) 
< 

//  format  file  offset  as  S-digit  hex  number 

p  -  buff  ♦  wsprintf (buff.   "%081X  ",  ViewPtr  ♦   (LONG)  line-BPL); 


//  format  this  16-bytes  as  hex  data 
forti  •  •;   i  <  BPL; 


x  -  ViewPtr  ♦   (LONG) (line 


BPL) 


1 ; 


if lx  <  FileSize) 

p  ««  wsprintflp,    *%02X  ",    lpMaplx]   h  0x0ff); 

else 

p  ♦»  wsprintf  (p.  *  "); 


//  format  same  16-bytes  as  ASCII,   using  ".*  for  control  characters 

forji   =  0;    i   <  BPL;  i*») 

I 

x  *  ViewPtr  *   (LONG) (line  *  BPL)   ♦  i; 

if(x  <  FileSize) 
I 

c  ■   lpKapIxJ | 

ifle  <  ex28) 

c  »   ■  .  *  ; 

) 

else  e  ■  ' 
•p++  =  C; 


//  append  a  null  byte,   then  paint  the  formatted  data 

•p  -  »\f| 

TextOutthdc.  0,  line'CharY,  buff,  strlen(buf f I ) ; 


'/  OpenDataFile  --  open  specified  file  for  viewing,    save  handle.  The 

//  filename  was  previously  placed  in  szFileName  by  OpenFile  common  dialog. 

// 

VOID  OpenDataFile(VOID) 
( 

char  temp|256] ; 

ifthFile  t-  -1) 
( 

UnmapViewOfFile(lpMap) ; 
CloseHandlelhMap) ; 

_lclose(hFile) ; 

) 


//  scratch  formatting  buffer 

//  if  previous  file, 
//  release  mapping  object 

//  and  view,  then  close 
//  the  file 


//  remove  any  previous  filename  from  title  bar 
SetWindowCaption(NULL) : 


hFile 


.lopenlszPileNarae.   OF.READ) ; 


//  try  and  open  the  new  file 
//  error,  no  such  file 


iflhFile  «  -1) 
I 

wsprintf (temp,    "Can't  open  file:  %s*,  szFileName) ; 
Message  Box ( hFrame ,   temp,   szAppName,  MB  ICONSTOP   \  MB  OK) 
ret  urn ,- 


FileSize  ■  .1 lseek ihFi le,   0.  2): 


//  get  size  of  file 
//  error,  nothing  to  display 


if (PileSixe  «  •) 

t 

MessageBox (hFrame,   "File  is  empty!",  szAppName, 

HB_ICONST0P   *    MB_OK) ; 
_lclose(hFile) ; 
hFile  =  -1; 
return ,- 

) 

fi  create  file  mapping  object  with  no  maximum  size 
hHap  *  CreateFi leHapping ( (HANDLE)  hPile, 

< LPS ECUR I TY_ ATTRIBUTES)   NULL,    PAG E_ READONLY .   0,    0,    (LPSTR)  NULL); 


iflhMap  mm  fl) 


//  error,  no  object  available 


MessageBox (hFrame,    "Can't  create  file  mapping  object!" 

szAppName.   MB.ICONSTOP   j    MB_0K) ; 
^lclosefhFile) ; 
hFile  «  -1; 
return; 


ft  mapping  object  created,  now  map  view  of  file  onto  object 
IpMap  =   (LPSTR)  MapViewOf Fi le(hMap,   FILE_MAP_READ,   0.   0,   0) ; 


ifdpMap  0) 
1 

MessageBox (hFrame.   "Can't  map  view  of  file! 

szAppName.   MB .ICONSTOP    ,   MB_OK) ; 
CloseHandle(hMap) | 
_lclose (hFile)  ; 
hFile  ■  -1; 
return: 


//  error,  no  view  created 


) 


ViewPtr  -  •; 
Conf igDisplayl ) : 
SetWindowCaption(szFileName) ; 


1/  reset  window  address  pointer 

/ /  set  up  scroll  bar 

U  put  filename  in  title  bar 
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Which  is  really 
the  fastest  database? 


NSTL  Performance  Scores 


dBASE  IV     Paradox  FoxPro/LAN 


Micmsoft  FoxPro  2.0  is  the  fastest 
PCDBMS...fastertha»  dBASE W 15, 
and faster than  Paradox  4.0) 


See  for  yourself 


Upgrade  to  Microsoft  FoxPro 20 
for  SI  99  and  get  version  15 FREE 


If  you  use  dBASE; 

fRaradox^  Clipper  or 
7  tfffi  /^ffi      any  other  PC  database, 
you  should  know  that 
FoxPro  2.0  has  been 
consistently  rated 
the  fastest  database 
—  as  recently  as  an 
independent  September  1992  NSTL  lab  report! 

And  if  you  use  any  other  database,  there's 
something  else  you  should  know  about  —  a  way  to 
really  see,  for  yourself,  which  is  the  fastest  data- 
base around.  With  this  special,  limited-time  offer 
from  Microsoft,  you  can  get  Microsoft"  FoxPro" 
database  version  2.0  (single  user  version)  for  just 
$199,"  with  a  free-  upgrade  to  version  2.5  for 


MS-DOS"  or  for  Windows-  operating  systems  as 
soon  as  it's  released. 

Just  call  before  December  31, 1992  and  get 
a  great  deal  on  the  fastest  PC  DBMS  available. 
Plus  a  great  deal  of  support.  With  Microsoft's  full 
commitment,  Microsoft  FoxPro  is  sure  to  stay  at 
the  head  of  the  database  pack. 

For  more  information  about  Microsoft  FoxPro's 
performance,  for  the  name  of  a  dealer  near  you,  or 
to  order  direct  from  Microsoft,  call  now. 

Call  (800)  228-7007,  Ext.  AM9 

Micmsoft® 

Making  it  easier 


©  1992  Microsoft  Corporation  All  rights  reserved.  Printed  in  the  USA. 

*  Plus  $10.00  freight  and  applicable  sales  tax.  Reseller  prices  may  vary. 1  •Free,  yuu  doo\  even  pay  freight.  tdBASE  IV  and  Paradox  Benchmark*  from  an  independent  NSTL  Report  and  Softwarr  Digrst 
rating  report,  vol.  9,  No.  2.  You  must  currently  be  a  licensed  user  of  a  database  product  to  qualify  far  this  upgrade  offer,  lb  qualify  far  this  offer  at  your  reseller  you  mast  bring  proof  of  purchase  with 
you:  1)  the  original  disk  from  your  program,  2)  title  page  of  the  manual,  or  3)  a  copy  of  the  sales  receipt.  If  you  get  your  upgrade  directly  from  Microsoft,  you  will  be  automatically  registered.  You  must 
register  your  copy  of  Microsoft  FoxPro  2.0  to  qualify  for  a  free  upgrade  to  version  2.5.  \i»u  will  then  be  notified  when  your  free  upgrade  is  available.  Dffer  expires  December  31,  1992.  ( )ffer  good  only  in  the 
50  United  States.  Limit  one  copy  of  Microsoft  FoxPro  version  2.0  and  one  free  upgrade  to  version  2.5  per  product  license.  Please  allow  2-4  weeks  far  delivery  upon  receipt  of  this  order  by  Microsoft.  In  the 
50  United  States,  call  (800)  228-7007.  Ext.  AM9.  For  information  only:  In  Canada,  call  (8001  563-9048:  outside  the  50  United  Sates  and  Canada,  call  (206)  936*661.  Microsoft,  MS-DOS  and  FoxPro  arc 
registered  trademarks  and  Windows  is  a  trademark  of  Microsoft  Corporation.  dBASE,  dBASE  IV.  and  Paradox  are  registered  trademarks  of  Borland  International.  Inc.  Clipper  is  a  trademark  of 
Nantucket  Corporation.  Software  Digest  is  a  registered  trademark  of  NSTL  inc.  Datapro  Company. 
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Step  Up  to 
WordforWindows. 


ISBN  1-56276-030-0 
$27.95 


Step  up  to  professional-quality  documents  with 
PC  Magazine  Guide  to  Word  2.0  far  Windows.  Best- 
selling  author  Ed  Jones  is  a  recognized  master  of  the 
step-by-step  writing  style,  which  means  quick  learning 
with  minimum  effort.  Crystal-clear  explanations  and 
dozens  of  generously  illustrated  examples  will  guide 
you  from  everyday  typing  and  formatting  right  up 
through  form  letters,  envelopes,  tables,  and  even  desk- 
top publishing — all  the  supercharged  features  that  are 
making  Word  2.0  for  Windows  the  emerging  choice 
among  Windows  word  processors.  With  each  easy-to- 
follow  chapter,  Jones  brings  you  one  giant  step  closer  to 
Word  for  Windows  mastery. 


Available  at  fine  bookstores,  or  call 

1-800-688-0448 

ext.  1330 
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Power  Programming 

If  a  name  was  assigned  to  the  mapping 
object  during  the  call  to  CreateFileMap- 
ping()  and  the  security  attributes  allow 
it,  other  processes  can  open  the  mapping 
object  by  name  with  the  function  Open- 
FileMapping().  As  a  special  case,  there 
is  also  a  way  to  use  the  mapped-file  func- 
tions for  interprocess  communication 
without  an  associated  file,  roughly  equiv- 
alent to  the  named  shared-memory  seg- 
ments of  OS/2. 

In  order  to  provide  a  practical  exam- 
ple of  programming  the  mapped-file 
API,  I've  modified  last  issue's  HEX- 
VIEW  utility  to  produce  a  new  version 
that  eliminates  explicit  file  buffering  in 
favor  of  file  mapping.  We  don't  have 
space  to  print  the  complete  listing  here, 
but  extracts  of  the  source  code  relevant 
to  the  use  of  mapped  files  can  be  seen 
in  Figure  6,  and  the  complete  source  code 
and  executable  program  can  be  down- 
loaded from  PC  MagNet,  archived  as 
HEXVI2.ZIP.  Ironically,  the  most  im- 
portant parts  of  the  program  conversion 
are  the  parts  you  won't  find  either  here 
or  on  PC  MagNet:  The  code  to  allocate 
and  release  a  file  I/O  buffer  and  the  rou- 
tines ReadDataFile()  and  GetByte()  all 
go  away,  as  they  are  not  needed. 

FURTHER  READING  These  references 
can  help  you  learn  more  about  managing 
memory  in  a  32-bit  environment: 

•  Win32  Programmer's  Reference:  Over- 
views. Chapter  2,  "Memory  Manage- 
ment," and  Chapter  7,  "File  Mapping." 
Microsoft  Press,  Redmond,  Washington, 
1992. 

•  "An  Introduction  to  Windows  NT 
Memory  Management  Fundamentals," 
by  Paul  Yao.  Microsoft  Systems  Journal, 
July/August  1992,  volume  7,  number  4, 
page  41. 

•  Microsoft's  80386/80486  Programming 
Guide,  2nd  Edition,  by  Ross  Nelson.  Mi- 
crosoft Press,  Redmond,  Washington, 
1991.  ISBN:  1-55615-343-0. 

•  Programming  the  80386,  by  John  Craw- 
ford and  Patrick  Gelsinger.  Sybex  Inc., 
Alameda,  California,  1987.  ISBN:  0- 
89588-381-3. 

THE  IN-BOX  Please  send  your  ques- 
tions, comments,  and  suggestions  to  me 
at  any  of  these  electronic  mail  addresses: 
PC  MagNet:  72241,52 
MCI  Mail:  rduncan 
BIX:  rduncan 

Internet:  duncan@csmc.edu  □ 


412    PC  MAGAZINE  NOVEMBER  10.  I992 


Cop 


Now  You  Can  Afford  To  Buy  Some  Time. 


At  $149,  any  budget  can  afford  ViewRx,  the 
Windows  Business  Application  Accelerator. 

Kingston  knows  that  staring 
at  an  hourglass  isn  t  the  best 
use  of  your  time.  We  know 
that  people  who  run  Windows 
spreadsheets 
and  word 
processors  don  't  like  to  wait 
for  text  scrolls,  reformats, 
cuts  and  pastes.  We  know 
that  your  time  is  valuable. 

But  we  also  know  that 
budgets  are  tight;  and  when 
faced  with  the  choice  of  just 
muddling  along  with  slow 
business  applications  or  spending  hundreds  of 
dollars  on  a  Windows  accelerator,  you  may  reluctantly 
choose  to  just  muddle  along. 
The  affordable  Windows  Accelerator. 
That  's  why  we  created  ViewRx,  the  cure  for  slow 

running  Windows  business 
applications.  Windows 


KmgMon 
VWwRi 

VGA 

ET-4000 

:      i  : 

spreadsheet  tests  show  that  ViewRx  makes  your 
applications  run  three  times  faster. 

ViewRx  is  based  on  the  Weitek  5186  chip  that  has 


Windows  BitBLT  and  line  draw  functions  built  in. 
That  means  that  these  often  used  Windows  functions 

are  handled  by  ViewRx,  not 
by  the  CPU.  And  that  means 
better  performance  for  you. 
ViewRx  supports  up  to  1024 
x  768  screen  resolution  to  fit 
even  the  largest  spreadsheets 
on  the  screen.  For  the  least 
possible  screen  flicker, 
ViewRx  offers  a  12Hz  refresh 
rate  and  supports  non- 
interlaced mode.  ViewRx 
comes  complete  with  trouble 
free  drivers  for  Windows  3  1 
and  popular  CAD  packages. 
Kingston  Reliability. 

Every  ViewRx  is  thoroughly  tested  and  warranted 
for  five  years.  You  can  always 
count  on  Kingston  s  free  tech- 
nical support  if  you  have  even 
the  slightest  problem.  For  more  information  on  the 
remedy  for  slow  Windows  or  a  reseller  near  you, 
call  Kingston  at  (800)  835-6575. 

.Wit  n>«>/(  Uriel  spreadsheet  tested  on  W6.V.V-J0  PC  All  Trademarks  and  KeRislered  Trademarks 
are  uf  ibetr  respeiiuv  bidders  Kingston  and  Kingston  Technology  Registered  Trademark*  of 
Kinxsttm  Tetbntdtifiy  Corporation 
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The   Inside   Name   in  Upgrades 
17600  Sewbope  Street,  Fountain  Valley,  California  92708  (714)  435-2600  Fax  (714)  435-2699 
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A  NewCorporateDownturnCaused 
By  Interrupted  Modem  Transmissions. 


Your  daily  business  routine  could  be  turned  upside  down 
by  an  interrupted  modem  transmission.  One  moment 
you're  sending  or  receiving  data,  the  next  moment  you're 
fuming.  Has  the  Escape  Sequence  used  by  your  modem 
just  interrupted  your  transmission? 

While  our  real  world  examples  of  interrupted  trans- 
missions due  to  escape  sequences  have  been  limited  to 
our  BBS  and  Hayes'  own  data  files,  our  analysis  is  based 
on  the  theoretical  possibility  that  you  can  experience 
this  situation  in  your  business.  Will  you  be  the  one  who 
proves  our  theory? 

ONE  WAY  TO  AVOID  TRANSMISSION  FAILURE. 
The  Hayes  Improved  Escape  Sequence  With  Guard  Time, 
the  industry-standard  patented  technology  that's  proven 
reliable  for  over  a  decade,  is  one  way  to  ||N|((|  im 
count  on  reliable  data  transmission.       gjgjjjjj^  ■  | 
You'll  find  it  in  all  Hayes  modems  and      j§*  \^  \ 


n^E  ISSUE  OF 


in  other  licensed  modems  that  have 


this  symbol  on  their  packaging. 
Although  it  doesn't  mean  full  Hayes 
compatibility,  it  does  ensure  that 
products  displaying  this  symbol  use 
the  patented  Hayes  technology. 

THE  WHITE  PAPER.  We've 
developed  an  informative  White 
Paper  titled  "The  Issue  Of  The 
Reliable  Modem  Escape  Sequence." 

The  paper  discusses  escape  sequences  and  these 
possibilities.  For  a  FREE  copy,  call  800-374-8388, 
FAX  your  request  to  404-729-6650,  or  download  the 
paper  from  the  Hayes  BBS.  Call  or  fax  us  today  for  your 
copy  of  the  White  Paper. 
Because  your  world  is  hectic 
enough  without  being  „_ 

°\  Why  settle  for  anything  less? 

ambushed  by  a  modem  Hayes  products  have  the  computer 
with  an  attitude.  world  talking.  More  than  ever. 


QD  Hayes 


Go  Online  with  Hayes  BBS;  call  800-874-2937  or  40444&6336 

e  KK!  Hayes  Microcomputer  Products,  Inc..  P.O.  Box  106203,  Atlanta.  GA  30348 
CIRCLE  1 36  ON  HEADER  SERVICE  CARD 
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A  Black-Box  Copy  Function:  This  Clipper  5.0  function 
copies  records  between  differently  structured  databases. 


BY  SAL  RICCIARDI 


A  Black-Box  Copy  Function 

In  the  January  28,  1992,  Databases  col- 
umn, Mike  Schinkel  showed  a  way  to 
copy  records  from  one  database  to  an- 
other. His  example  used  the  FIELD- 
GET()  and  FIELDPUT()  functions  to 
copy  individual  fields.  FIELDGET(  1  ) 
loaded  the  first  field.  FIELDGET(  2 )  the 
second,  and  so  on.  While  this  example 
works  well,  it  requires  that  the  source  and 
destination  databases  have  the  same 
structure,  as  you  noted.  If  the  destination 
database  has  an  extra  field  or  two,  it  could 
cause  the  field  positions  to  line  up  incor- 
rectly, in  which  case  the  function  won*t 
work.  To  address  this  situation.  I've  cre- 
ated the  DupRecQ  function,  shown  in 
Figure  1.  It  is  a  generic  function  that 
works  even  if  the  fields  are  not  lined  up 
in  the  same  places.  It  uses  still  more  new 
functions  in  Clipper  5.01 . 

In  DupRec(),  the  DBSTRUCT() 
function  returns  a  two-dimensional 
array.  aArray.  that  contains  the  structure 
of  the  current  database.  The  array  has 
one  row  for  each  field  in  the  database  and 
each  row  contains  elements  for  the  field 
name,  type,  length  and  number  of  deci- 
mal places.  For  our  purposes,  we  really 
only  need  the  field  name. 


The  aArray  array  returned  by  the 
DBSTRUCT()  function  is  manipulated 
throughout  the  rest  of  the  DupRecQ 
function.  Figure  2  shows  an  example  of 
the  contents  of  aArray  at  several  steps  in 
DupRec()'s  processing.  DupRecQ 
makes  several  calls  to  the  AEVAL() 
function,  which  is  an  iterator  function  for 
arrays — so-called  because  it  steps 
through  (or  iterates  through)  every  ele- 
ment in  an  array. 

To  use  it,  you  pass  it  an  array  name 
and  a  code  block,  and  it  applies  the  code 
block  to  each  element  of  the  array  in  se- 
quence. A  code  block  is  a  data  type,  a 
section  of  compiled  Clipper  code  that  is 
treated  like  data  until  you  execute  it. 

For  instance,  the  code  block: 

(  !X|X*2) 

will  multiply  its  parameter  by  2.  In  this 
example  the  code  block  is  everything  be- 
tween the  (  and  ),  while  the  X  between 
the  piping  symbols  represents  a  parame- 
ter passed  to  the  code  block. 

When  the  block  is  executed.  X  *  2  is 
evaluated  and  returned.  You  can  think  of 
a  code  block  sort  of  as  a  function.  In  fact 
the  above  example  could  be  rewritten  as 
a  function: 


FUNCTION  Times2  (  X  ) 
RETURN  X  *  2 

The  advantage  with  a  code  block,  how- 
ever, is  that  it  can  be  assigned  to  a  mem- 
ory variable  and  passed  as  a  parameter 
to  a  function. 

In  DupRecQ.  the  line: 

AEVAL ( aArray , 

{  |Al  A[3]  :  = 

FI ELDBLOCK  (  A  [  1  ]  )  }  ) 

steps  through  the  array  named  aArray, 
processing  the  code  block  for  each  row 
in  the  array.  Each  row  is  passed  as  a  one- 
dimensional  array  to  the  code  block, 
which  receives  it  as  A.  Remember  that 
each  row  contains  information  about  a 
particular  field  in  the  database.  The  code 
block  then  calls  the  FIELDBLOCKQ 
function  with  the  first  element,  which  is 
a  field  name.  FIELDBLOCKQ  itself  re- 
turns a  code  block,  which  is  then  stored 
in  the  third  element  of  A,  replacing  what 
was  previously  the  field  length.  In  this 
manner  the  third  column  in  aArray  is 
filled  with  code  blocks  returned  by 
FIELDBLOCKQ.  (See  the  second  exam- 
ple shown  in  Figure  2.) 

The  FIELDBLOCKQ  function  cre- 


The  DupRecQ  Function 

Complete  Listing 


Function  DupRec f  nToArea  )  Clipper  5.01 

Copies  current  record  in  current  work  area  to  current 
record  in  destination  work  area. 


FUNCTION  DupRec I  nToArea  ) 
Local  aArray,  nFromArea 
nFromArea  : =  SELECT ( ) 
aArray  : »  OBSTRUCT  () 


kk  Get  current  work  area 
kk  Make  a  new  array  with 
kk  of  all  the  fields 


AEVAL  ( aArray,  {   jAj     A[3]    :>  FI  ELDBLOCK  (  All]   I   >  ) 

*  This  creates  a  set-get  code  block  in  aArray [x,  3]  which 

*  contained  the  field  length 


AEVAL < aArray,  (   |a|     A(2]   :•  EVAL<  AI31  )   )  ) 

*  This  executes  the  code  block  for  each  row  in  aArray  and  loads 

*  the  record  into  the  array  (in  the  second  position) 


SELECT  (  nToArea  ) 


kk  Select  Destination  Work  Area 


AEVAL ( aArray.  {    jAj     EVALf  A(31,  A(21   )   }  ) 

■  This  executes  the  code  block  for  each  row  in  aArray  and  saves 
*  the  record  from  the  array  to  the  database 


SELECT   (  nFromArea  ) 


kk  Return  to  from  work  area 


kk  Return  to  caller 


Figure  1:  The  DupAec  function  shown  here  copies  a  record  from  one  database  to  another  without  depending  on  the  order  of  the  fields.  Rec2  Array  and  Array2Rec 
(originally  from  Databases,  January  28, 1992)  are  rewritten  here  to  support  field  order  independence. 
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The  Contents  of  aArray 


The  aArray  array  after: 

aArray  : =  OBSTRUCT () 


tl] 

til 

[3] 

[4] 

aArray [1] 

•CUSTNO" 

•e* 

6 

0 

aArray  12] 

■LAST" 

■c- 

M 

1 

aArray 13] 

•FIRST" 

•c- 

SI 

.• 

etc. 


The  aArray  array  after: 

AEVAL (aArray.  (    |a|  A[3I   I"  FIELDBLOCK (  A[l]   )   )  ) 

[11  [2]  [31  [4] 

aArray!  1!     ■CUSTHO-      "C"  'I  ]|  ...  }■  0 


aArray 12]     "LAST"         "C"  "{!!...)"  0 

aArray [3]      "FIRST"         "C"  ■(',...)•  0 
etc. 

The  aArray  array  after: 

AEVAL  (aArray,  (  |a|    a[2]  :«  EVALI  A[3]  )  )  ) 

[11               [21               [3]  [4] 

aArrayll]     "CUSTNO"   "500210"  "(...)"  0 

aArray (2)     "LAST"      "Smith"  •([...)"  0 

aArray  [31     "FIRST"    "Tom"  "I  ',   ...  )"  0 
etc. 


Figure  2:  DupReci )  first  populates  the  aArray  array  with  field  values  and  a  custom  set-get  code  block  for  each  field.  Then,  after  changing  to  the  destination 
work  area,  It  walks  through  the  array,  using  the  set-get  code  blocks  in  column  3  to  write  out  the  field  values  in  column  2. 


TDUPR.PRG 

Complete  Listing 


*  TDUPR.PRG  Clipper  5.il 

*  Test  program  to  exerciae  the  DupRec  function.  Copies 

*  the  database  specified  on  the  command  line  to  a  new  database 

*  whose  structure  is  sorted  alphabetically  by  field  name. 

*  Use  lika  this  I     TDUPR  fromdbf  todbf 

PARAMETERS  cFrom,  cTo 
SET  PROCEDURE  TO  Tdupr 
DO  CASE 

CASE  (  cFrom«NIL  .OR.  cTo-NIL  ) 
T  'Usage:  TDUPR  fromdbf  todbf* 
RETURN 

CASE  ATI". ", cTo)  >  •  da  Don't  pass  a  file  extension 

?  "Won't  work  with  file  extension." 

RETURN 
CASE  cFron  -  cTo 

?  "Can't  copy  a  file  onto  itself* 

RETURN 


ENDCASE 

USE  (cFrom)  NEW 

nRecs  ■  RECCOUNTO 

COPY  STRUCTURE  EXTENDED  TO  (cTo) 

USE  (cTo)  NEW 

CTmp  »  cTo  ♦  *.$$$• 

SORT  TO  (cTmp)  ON  Field_naroe 

ERASE  (CTo) 

CREATE  (CTo)   FROM  (cTmp) 

ERASE  (CTmp) 

FOR  X  ■  1  TO  nRecs 

APPEND  BLANK 
END  FOR 
GO  TOP 
SELECT  1 

DBEVALI   I   j|   DupRec {  2  ).  (cTo)- 

CLOSE  DATABASES 

RETURN 


it  Open  the  FROM  database 
kk  Save  number  of  records 
tk  Create  .DBF  with  field  i 
kk  Open  the  field  names  database 
kk  Create  temp  filename 
kk  Sort  field  names  ascending  order 
kk  Erase  orig.  field  names  database 
kk  Create  the  TO  database 
kk  Erase  sorted  field  names  database 
kk  Add  blank  records  to  the  TO  database 


kk  Move  record  pointer  to  the  top 
kk  Select  FROM  work  area 
>(DBSKIPO)  )  )    kk  Do  the  copy 
kk  Close  all  databases 


Figure  3:  This  example  program  illustrates  the  DupRecO  function,  which  copies  a  database  record  from  one  database  to  another  without  depending  on  the 
order  of  the  fields.  It  creates  a  copy  of  a  source  database  with  the  field  names  sorted  alphabetically. 


ates  and  returns  a  code  block  that  gets 
or  sets  the  value  for  a  particular  field. 
You  pass  FIELDBLOCKQ  the  name  of 
a  field  in  the  current  work  area  and  it  re- 
turns a  custom  set-get  code  block  for  that 
field.  (Note  in  Figure  2  that  the  set-get 
code  blocks  are  shown  as  {  1 1  . . .  }  in 
keeping  with  the  convention  used  in  the 
Clipper  debugger.)  For  example,  the 
statement 

gsBlock  =  FIELDBLOCK  ( "CUSTNO" ) 

returns  a  set-get  code  block  named 
gsBlock  for  the  CUSTNO  field.  The 
gsBlock  code  block  is  the  conceptual 
equivalent  of  the  following  function: 

FUNCTION  gsBlock 
PARAMETER setval 
IFsetval  <>NIL 

REPLACE  CUSTNO  WITH  setval 
ENDIF 

RETURN  CUSTNO 

The  code  block  returned  by  FIELD- 
BLOCKQ can  be  executed  using  the 


EVAL()  function.  To  do  this  you  pass 
EVAL()  the  name  of  the  code  block  and 
any  parameters  to  be  passed  to  the  code 
block.  A  set-get  code  block  accepts  a  sin- 
gle optional  parameter.  If  no  parameter 
is  present,  the  code  block  returns 
("gets")  the  current  contents  of  the  field. 
If  a  parameter  is  passed,  the  field  is  re- 
placed ("set")  with  the  parameter. 

When  AEVAL  is  finished,  each  row 
in  the  aArray  array  contains  a  field  name, 
type,  set-get  code  block  for  that  field,  and 
the  number  of  decimal  places. 

In  DupRec(),  the  next  line: 

AEVAL (aArray, 
{  |A|  A[2]  :  = 
EVALI  A[3]  )  }  ) 

steps  through  the  array,  executing  the  set- 
get  block  in  get  mode  to  retrieve  the 
value  of  each  field  and  store  it  in  the  sec- 
ond column  of  the  array.  When  this  is  fin- 
ished, the  rows  in  the  aArray  array  con- 
tain field  name,  field  contents,  set-get 
code  block  for  that  field,  and  number  of 
decimal  places.  (See  the  third  and  final 


example  shown  in  Figure  2.) 

Now  that  we  have  read  the  record  into 
memory  and  stored  its  contents  in  the 
second  column  of  the  aArray  array,  we 
can  change  to  the  destination  work  area 
and  write  the  record  to  the  destination 
database.  The  line 

AEVAL (aArray, 

(  !a| 

EVALI  A[3],  A[2]  )  )  ) 

steps  through  the  aArray  array  one  last 
time.  Now  that  the  set-get  code  blocks 
are  in  column  3  and  the  values  are  in  col- 
umn 2.  this  AEVAL()  steps  through  the 
array  and  executes  the  set-get  code 
blocks  in  column  3  one  more  time,  this 
time  in  set  mode.  For  each  row,  it  passes 
the  value  .stored  in  column  2  to  the  set- 
get  code  block.  This  causes  the  code 
block  to  replace  the  value  in  the  destina- 
tion database  with  the  one  that  is  stored 
in  column  2. 

The  main  advantage  to  using  this 
method  is  that  the  fields  are  replaced  by 
name  instead  of  by  number,  so  the  order 
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of  the  fields  in  the  database  structure 
doesn't  really  matter. 

Ronald  Hansen 
Stolen  Island,  New  York 

►  PC  MAGAZINE  If  your  source  and  desti- 
nation database  structures  are  exactly  the 
same,  Mr.  Schinkel's  original  routine  will 
run  faster.  If  not,  Mr.  Hansen's  DupRec() 
will  work  even  if  the  source  and  destina- 

The  real  workhorse  in 
DupRec()  is  AEVALQ,  one 
of  several  new  Junctions 
introduced  in  Clipper  5.0. 


tion  fields  are  not  lined  up  in  the  same 
positions. 

In  order  to  try  DupRecQ,  I  wrote  the 
TDUPR  program  shown  in  Figure  3. 
TDUPR  takes  a  source  database  and  cre- 
ates a  copy  of  it  with  its  field  structure 
sorted  in  alphabetical  order,  just  to  show 
that  DupRec()  doesn't  care  about  the  or- 
der of  the  fields. 

You'll  notice  the  following  line  in  the 
code  listing: 

DBEVAL  ((||  DupRec  (  2  )  , 
(cTo)-XDBSKIPO  )  }  ) 
&&  Do  the  copy 

The  DBEVAL()  function  is  like  the 
AEVAL()  function  except  that  it  works 
on  a  database  instead  of  an  array.  It  eval- 
uates a  code  block  for  each  record  in  the 
current  work  area  that  falls  within  the 
specified  scope  or  condition.  (The  scope 
defaults  to  ALL.)  On  each  iteration,  the 
specified  code  block  is  evaluated. 

In  the  line  above,  I  use  DBEVALQ 
to  call  the  DupRecQ  function  for  every 
record  in  the  current  work  area,  passing 
to  DupRec()  the  destination  work  area 
number.  DupRecQ  dutifully  copies  each 
record  from  the  current  work  area  to  the 
destination  work  area,  unimpeded  by  the 
fact  that  the  field  structures  for  the  two 
databases  are  not  ordered  the  same  way. 

You'll  notice  a  second  expression,  a 
call  to  DBSKIPQ.  in  the  code  block  (you 
can  have  as  many  expressions  as  you  want 
in  a  code  block,  separated  by  commas). 
The  DBEVALQ  function  automatically 


performs  a  SKIP  in  the  current  work  area 
after  each  iteration.  In  order  to  also  move 
the  record  pointer  in  the  destination 
work  area,  the  call  to  DBSKIPQ  was  re- 
quired. The  (cTo)->  uses  Clipper's  alias 
operator.  This  causes  Clipper  to  change 
to  the  destination  work  area  automati- 
cally before  issuing  the  DBSKIPQ  and  to 
change  back  afterwards. 

DupRecQ  works  by  filling  the  a  Array 
array  with  the  current  record's  field  val- 
ues and  a  custom  set-get  code  block  for 
each  field.  Then,  after  changing  to  the 
destination  work  area,  it  walks  through 
the  array,  using  the  set-get  code  blocks 
to  write  out  the  field  values  to  the  desti- 
nation database. 

To  understand  the  DupRecQ  code, 
let's  take  a  closer  look  at  Figure  2.  The 
real  workhorse  in  DupRecQ  is  Clipper's 
AEVALQ  function,  one  of  several  new 
functions  introduced  in  Clipper  5.0.  In 
DupRecQ.  the  AEVALQ  function  is 
called  three  times.  The  first  call  to 
AEVALQ  fills  the  third  column  of  the 
array  with  set-get  code  blocks  for  each 
field.  The  second  call  executes  each  of  the 
set-get  code  blocks  in  get  mode  to  load 
the  source  database  values  into  column 
2.  The  third  call  executes  each  of  the  set- 
get  code  blocks  in  set  mode  to  write  the 
values  to  the  destination  database. 

Figure  2  illustrates  the  aArray  array 
after  the  call  to  DBSTRUCTQ  and  after 
the  first  two  calls  to  AEVALQ.  The  ele- 
ments that  show  |||...}  represent  Clip- 
per code  blocks. 

Source  code  for  this  column  can  be 
found  in  DUPREC.ZIP  on  PC  MagNet. 
Look  in  the  Utilities/Tips  Forum,  Data- 
bases section.  □ 

LET  US  HEAR  FROM  YOU 

Share  your  database  experience, 
tips,  and  techniques;  we'll  pay  you 
$50  for  any  submission  we  print. 
Mail  your  submission  on  a  disk,  ac- 
companied by  a  printout,  to  Data- 
bases, PC  Magazine,  One  Park  Ave., 
New  York,  NY  10016;  or  upload  it 
to  PC  MagNet  (see  page  12  for  ac- 
cess instructions).  You  may  also  con- 
tact Sal  Ricciardi  via  PC  MagNet, 
mailbox  72241,33.  We  regret  that  we 
are  unable  to  acknowledge  submis- 
sions or  answer  questions  individu- 
ally. 
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Miriam  Liskin, 
PC  Magazine, 

and  FoxPro  2.0. 
Three  Pros, 
No  Cons. 


Prict  139.91 

Miriam  Liskin,  PC 
Magazine,  and  FoxPro 
2.0.  They're  all  recog- 
nized as  the  very  best  at 
what  they  do.  Now 
they  have  teamed  up  to 
deliver  PC  Magazine 
Programming  FoxPro 
2.0,  one  exhaustive  vol- 
ume that  covers  the 
FoxPro  language  itself 
and  the  practical  skills 
you  need  to  take  your 
applications  from  first 
vision  to  finished  prod- 
uct. Concepts  and 
techniques  are 
explained  in  plain 
English,  and  are  backed 
up  by  one  disk  full  of 
sample  forms,  pro- 
grams, and  databases. 
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You'll  Learn  Faster  Because 


We  know  that  PC  Learning  Labs  books  are  the  fastest  and  easiest  way  to 
learn  because  years  have  been  spent  perfecting  them.  Beginners  will  find 
practice  sessions  that  are  easy  to  follow  and  reference  information  that  is  easy  to 
find.  Even  the  most  computer-shy  readers  can  gain  confidence  faster  than  they 
ever  thought  possible. 

The  techniques  contained  in  these  books  have  been  tested  on  thousands  of 
first-time  computer  users  in  the  classrooms  of  PC  Learning  Labs.  We  listened 
to  their  feedback  and  made  numerous  refinements  until  we  found  the  most 
effective  way  to  learn.  The  result  is  a  carefully  tailored  book/disk  learning 
system  featuring  a  "reader-friendly  design." 
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We've  Done  Our  Homework. 


Here  are  just  a  few  examples  of  the  reader-friendly  features  you'll  find  in 
every  PC  Learning  Labs  title: 


A  two-column  skill  summary  at 
the  end  of  every  chapter. 


A  chapter-opening  list  of  skills  describing  what's 
covered  in  the  pages  ahead. 


A  carefully  applied  accent  color  to  help  you 
find  your  way  around  the  book. 


Numbered  lists  of  practice  steps  that  work  in 
tandem  with  the  accompanying  data  disk,  and 
bulleted  steps  to  turn  to  for  quick  reference. 


Frequent  "Practice  Your  Skills"  sections  that  help  you 
mark  your  progress  and  reinforce  newfound  abilities. 


The  time  we  spent  designing  this  series  translates  into  time  saved  for  you. 
You  can  feel  confident  that  the  information  is  accurate  and  presented  in  a  way 
that  allows  you  to  learn  quickly  and  effectively  We  did  our  homework  so  you 
don't  have  to. 


PC  Learning  Labs  book/disk  packages  are  available  for  WordPerfect  5. 1,  Excel 3.0,  1-2-3  Release  2.3, 
DOS  5.0,  Word for  Windows  2.0,  Windows  3. 1,  and  Excel  4.0  for  Windows.  Many  exciting  new  titles 
are  planned  for  the  months  ahead. 
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reviews,  plus  thousands  of  productivity- 
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able on  the  PRODIGY*  service. 

Download  games,  utilities,  spread- 
sheets, software  demos,  and  more! 
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experts.  All  are  ready  to  use  and  easy  to 
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your  hard  disk  —  even  if  you've  never 


,  ■  — 

>J1Mi  lb* 

?  ItJ    ■  ■  ti  1 

1    >  jkmi 

>  |F.r»l  Loot 

>JC»tUMS  * 

4  Opmtm  1 

1     >  1  Conauwr  Kmi 

>  |  I  if  of  ■'■ 

'St 

J     >  jSoHMT*  WviCt 
"I  '1    III  III  — 

ctwrr  sjnTus  j  wan] 

TOWf'S  MMKKTS|  MESCI. 

downloaded  before!  You  can  even  down- 
load demos  of  leading  commercial 
software,  so  you  can  check  out  the  latest 
releases  before  vou  buv. 

Shop  smarter,  get  technical  support, 
stay  on  top  of  computing  news. 

Expert  Buying  Advice.  Rely  on  Ziff- 
Davis  editors'  buying  recommendations 
and  product  reviews  to  guide  you 
through  the  maze  of  hardware  and  soft- 
ware products  on  the  market. 

Technical  Support.  Get  professional 
tips  and  solutions  to  help  you  work  more 
productively  with  software  and  hardware 
you  already  own. 

Computing  News.  Stay  up-to-date 
on  the  week's  top  stories,  company  and 
technology  news,  commentary  and 
analysis  by  industry  leaders. 

Bulletin  Board.  Exchange  advice, 
opinions  and  even  debate  the  issues 
with  experts  at  Ziff  and  with  other  ZiffNet 
for  PRODIGY  Members  who  share  your 
passion  for  computing. 

Special  offer  for  readers 
of  PC  Magazine. 

As  a  PC  Magazine  reader,  you  can 
save  money  by  signing  up  for  ZiffNet  for 
PRODIGY  now!  You'll  get  a  FREE 
PRODIGY  Service  Membership  Kit,  with 
one  month  of  Membership  in  the 
PRODIGY  service*  (retail  value  $49.95), 


plus  one  month  of  Membership  in  ZiffNet 
for  PRODIGY  (worth  $14.95)  —  all  for 
one  low  price  of  just  $24.95!  That's  a 
savings  of  over  60%!  Major  credit  card 
required.  Subsequent  months  are  just 
$14.95  for  the  PRODIGY  service,  plus 
$14.95  for  ZiffNet  for  PRODIGY,  which 
includes  3  hours  of  connect  time  each 
month  to  access  ZiffNet  for  PRODIGY.** 
Start  getting  the  most  from  your  PC. 
Join  the  PRODIGY  service  today! 

Get  one  month  of  Membership  in 
the  PRODIGY  service  AND  ZiffNet 
for  PRODIGY  for  just  $24.95 

Call  toll-free  to  order  today! 

1800  776-0838,  ext.  2ss 


Special  offer  includes  FREE  PRODIGY*  software! 


i 


ziff 


NET 


PRODIGY 


"Membership  includes  sending  30  personal  messages  per  month,  additional  messages  only  25«  each.  These  and  other  tees  (or  separately  charged  options  or  features  as  selected  by  you  will  be 
due  regardless  ot  when  you  cancel.  "Additional  connect  time  is  just  10  cents  per  minute  for  ZiffNet  for  PRODIGY. 

Offer  expires  1/31A3  This  offer  subject  to  change  and  orders  subiect  to  acceptance.  This  offer  is  available  to  new  PRODIGY  service  Members  only  and  Is  limited  to  one  per  household.  Monthly 
Membership  fee  guaranteed  through  6/30/93,  and  other  fees,  service  content  and  usage  limits  are  as  of  8/92,  subject  to  change  without  notice.  Usage  limits  may  apply  to  certain  features. 
Additional  options  or  features  are  available  and  charged  for  separately.  Current  fees  and  usage  limits  may  be  viewed  on  the  service  prior  to  enrollment  or  call  the  800#  above  Major  credit  card 
may  be  required.  Phone  charges  may  apply 

PRODIGY  is  a  registered  service  mark  and  trademark  and  JUMP  and  Custom  Choice  are  service  marks,  of  Prodigy  Services  Company.  ©  Copyright  1992  Prodigy  Services  Company 

CIRCLE  085  ON  HEADER  SERVICE  CARD  PCM1110 


Programming 


LANGUAGES 

Building  Up  a  PChar:  The  easily  extensible 
TOString  object  is  a  "smart"  PChar. 

EDITED    BY    SHARON  TERDEMAN 


Building  Up  a  PChar 


I  seem  to  need  to  build  PChar  type  strings 
in  just  about  every  program  I  write,  so 
I  now  use  a  string  object,  TOString,  which 
I  have  written  as  a  Unit  (see  Figure  1). 
It  uses  object  methods  to  add  to  the  string 
and  a  function  that  returns  the  address 


of  the  PChar  it  builds,  which  can  be 
passed  to  other  procedures  and  func- 
tions. I  know  this  is  a  completely  different 
approach  to  wvsprint,  but  it's  easy 
enough  to  add  another  method  for,  say, 
double  reals. 

Stephen  John  Baugh 
Bracknell,  Berkshire,  United  Kingdom 


►  PC  MAGAZINE  Like  Mr.  Baugh.  I  fre- 
quently need  to  build  up  a  PChar  from 
many  disparate  parts.  Often  the  power  of 
the  wvsprintf  function  is  insufficient,  and 
there's  no  way  to  extend  wvsprintf.  The 
TOString  object  is  an  excellent  object- 
oriented  alternative. 

Just  to  show  how  easv  it  is  to  extend 


OSTRING.PAS 

Complete  Listing 


UNIT  ostrmg; 

(••)    INTERFACE  (••) 

USES  WObjec t B ,  Strings; 

TYPE 

H«xStr  ■  ARRAYI0..2J   OF  Char; 

(•••-  Object  Class  :  TOString   

(  Declare  TOString  } 
POstring  a  -TOstring; 
TOString  =  OBJECT ITObject ) 

vPChar     :  PChar; 

MaxSize  :  Word; 

CONSTRUCTOR  Ini t (WHaxSi ze   :   Word) ; 

DESTRUCTOR  Done;  Virtual; 

PROCEDURE  AddPCharIP  :   PChar);  Virtual; 

PROCEDURE  AddSt ring! S  I  String);  Virtual; 

PROCEDURE  AddOStringIS  :  TOString);  Virtual; 

PROCEDURE  Addlnteger (I,  FieldSlze  :  Integer):  Virtual; 

PROCEDURE  AddReal (R  :  Real;     FieldSize,   Dec i da  la  I 

Integer);  Virtual; 
PROCEDURE  AddHexBytelB  :  Byte);  Virtual; 
PROCEDURE  AddHexWordlw  :  Word);  Virtual; 
PROCEDURE  Clear;  Virtual; 
FUNCTION  Len  :  Word;  Virtual: 
PROCEDURE  NewLine;  Virtual; 
FUNCTION  Get PChar  :  Pchar;  Virtual; 
(")    PRIVATE  (••! 

FUNCTION  Hexlb   :   Byte;   VAR  H   :   HexStr)    :  PChar: 
END: 


PChar; 


(••>    IMPLEMENTATION  ("I 


FUNCTION  TOString. Hexlb   :   Byte;   VAR  H   :  HexStr) 
CONST 

HexDigit  :  Array  [•..»]  of  Char  =  •«123456789ABCDEF' : 
BEGIN 


HI0] 

Hill 
H|2] 

Hex 

END: 


■  HexDigit lb  SHR  41 : 

■  HexDigit lb  AND  S0F1; 

•  10; 

•  H; 


CONSTRUCTOR  TOatring . Init (WMaxSize  :  Word  I ; 
BEGIN 

GetHefnlvPChar.  WKaxSize«l): 
MaxSize  :=  WHaxSiza; 

vPCharlfl]  1"  10;  (Put  a  null  at  the  start  ol  the  string) 
END; 

DESTRUCTOR  TOstr  ing .  Done: 
BEGIN 

FreeMenlvPChar,  MaxSize«l); 
END; 

PROCEDURE  TOstring. AddPCharIP  :  PChar); 
BEGIN 

StrLCat (vPChar,   P.  MaxSize)  ; 
END; 

PROCEDURE  TOString. AddString IS  :  String); 
VAR  P  :  PChar: 


BEGIN 

GetMenlP.   294)  1 

StrPCopyIP,  S) ; 

AddPChar  IP)  | 

FreeMemlP.   2S6) ; 
END: 

PROCEDURE  TOstring. AddOStringIS  :  TOString); 
BEGIN 

AddPChar (S. vPChar) : 
END; 

PROCEDURE  Tost r ing . Addlnteger 1 1 .  FieldSize  :  Integer); 

VAR  S  :  String; 

BEGIN 

Str(I:FieldSize.  SI: 
AddString  (SI  : 
END; 

PROCEDURE  TOString. AddReal (R  :  Real;  FieldSize. 

Decimals  :  Integer) ; 
VAR  S  :  String; 
BEGIN 

StrlR:FieldSize:DeciBala.SI | 
AddString (S) ; 
END; 

PROCEDURE  TOstring. AddHexBytelB  :  Byte) ; 

VAR  H  :  HexStr; 

BEGIN 

AddPCharlHexIB.  HI); 
END; 

PROCEDURE  TOstring. AddHexWordlW  :  Word): 
BEGIN 

AddHexBytelHl IW) ) : 

AddHexByte(LolW) ) : 
END; 

PROCEDURE  TOString. Clear; 
BEGIN 

vPChar 10)  !■  10;  (Put  a  null  at  the  start  of  the  string) 
END; 

FUNCTluw  Tusttlng.Len  I  Wwd; 
BEGIN 

Len  :-  StrLenlvPChar) : 


PROCEDURE  TOstring. NewLine; 
BEGIN 

AddStringl01)ll0l : 

END: 

FUNCTION  TOString. GetPChat  :  PChar; 
BEGIN 

Get PChar  : -  vPChar; 
END: 

END. 


Figure  t  The  TOString  object  is  used  to  build  complicated  strings  from  any  number  of  parts. 
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ESTRING. PAS 

Complete  Listing 

UNIT  EString; 
(*•)   INTERFACE  (••) 
USES  WObjects,   Strings,  OString; 
TYPE 

PEString  =  -TEString; 
TEString  =  OBJECT(TOString) 
Excess  :  Word; 

CONSTRUCTOR  Init  IWMaxSize   :  Word); 
PROCEDURE  AddPCharIP  :  PChar);  Virtual 
FUNCTION  ExpandTolW  ;  Word)   :  Boolean; 
FUNCTION  GetExcess  :  Word; 
END; 

(**)    IMPLEMENTATION  l"l 

CONSTRUCTOR  TEString . Init (WMaxSi ze   :  Word) 
BEGIN 

TOString.  Init  IWMaxSize)  I 
IF  vPChar  =  NIL  THEN  Fail; 
Excess  :  =  0  ; 
END; 

PROCEDURE  TEString. AddPCharIP  :  PChar): 
BEGIN 

IF  Len  *  StrLen(P)  >  MaxSize  THEN 

InclExcess,  Len  ♦  StrLen(P)  -  MaxSize) 
ELSE  TOString. AddPCharIP) ; 
END; 


Figure  2:  In  this  unit,  the  TEString  object  extends  TOString,  giving  TOString  the  ability  to  expand  Its  capacity. 

USTRING.PAS 

Complete  Listing 


FUNCTION  TEString. GetExcess  :  Word; 
BEGIN 

GetExcess  :=  Excess; 
END; 

FUNCTION  TEString.  ExpandTolW  :  Word)   :  Boolean; 
VAR  P  :  PChar; 
BEGIN 

ExpandTo  :*  FALSE; 

I-  don't  SHRINK  smaller  than  current  contents!  -) 
IP  W  <  Len  THEN  Exit; 
GetMemlP.  W»l); 

{-  fail  if  can't  allocate  bigger  PChar  -} 
IF  P  =  NIL  THEN  Exit; 

(-  copy  contents  to  new,  bigger  PChar  -) 
StrCopyIP,  vPChar); 

(-  get  rid  of  puny  old  PChar  -) 
FreeMem I vPChar,   MaxSi ze« 1 ) ; 
vPChar      :=  P; 
MaxSize     :=  W; 
Excess       :=  t; 
ExpandTo   : =  TRUE ; 
END; 


END. 


PROGRAM  US t ring; 

USES  WinCrt,  OString,  EString; 

VAR 

po  :  TOString; 
PE  :  TEString; 
OldLen  :  Word; 

BEGIN 

PO.Init(300>  | 

PO . AddPChar I ' I  am  a  TOString.  '); 
PO.AddPChar I  "The  value  of  pi  is:  '); 
PO.AddReallpi,  1,  5); 
PO.NewLine; 

PO.AddPChar I 'My  own  address  is:  '); 
PO.AddHexWord(SeglPO) ) | 
PO.AddPChar! • : ' I ; 
PO.AddHexWord(Ofs(POI ) | 
IT)  ■■Ml  Inai 
REPEAT 

OldLen  :=  PO . Len; 

PO.AddPChar! 'Adding  too  much  text,  '); 

PO.AddPChar! ' line  after  line  after  line!'); 

PO.NewLine; 
UNTIL  OldLen  =  PO.Len; 
WriteBuf (PO. Get PChar,  PO.Len); 


WriteLn; 
WriteLn; 
PO. Clear; 

PO.AddPChar! 'Adding  too  much  text,  '); 
PO.AddPChar (' line  after  line  after  line!'); 
PO.NewLine; 

PE. Init ( 300) | 

PE. AddPChar! 'I  am  an  expandable  TOString  -  a  TEString'); 

PE.NewLine; 

REPEAT 

PE.AddOString(PO) ; 
UNTIL  PE. GetExcess  >  0; 
IF  PE . ExpandTo (400)  THEN 

BEGIN 

PE . AddPChar (' I  ran  out  of  space,  so  I  expanded  Mr 

PE. AddPChar (' to  maKe  more  room!'); 

PE.NewLine; 

END; 

WriteBuf (PE.GetPChar,  PE.Len); 

PO.Done; 

PE.Done; 


Figure  3:  This  program  exercises  both  the  TOString  and  TEString  objects,  defined  in  Figures  1  and  2. 


this  PChar  object,  I  wrote  the  EString 
Unit  shown  in  Figure  2,  which  imple- 
ments TEString,  an  expandable  TO- 
String. All  the  methods  of  TOString  that 
add  to  the  vPChar  field  do  so  via  the  vir- 
tual AddPChar  method.  I  overrode  that 
method  with  a  version  that  checks 
whether  there's  room  before  attempting 
to  add  anything  and  if  not,  keeps  track 
of  how  many  more  bytes  are  needed. 

The  calling  program  can  use  the  Get 
Excess  method  after  one  or  more  calls  to 
methods  that  add  to  the  PChar.  If  Get 
Excess  returns  a  nonzero  amount,  there 
isn't  enough  room.  A  call  to  the 
ExpandTo  method  will  expand  the 
TEString's  capacity.  ExpandTo  simply 
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creates  another  PChar  of  whatever  size 
is  passed  to  it,  copies  the  contents  of  the 
vPChar  field  into  the  new  PChar,  and  de- 
letes vPChar.  It's  a  Boolean  function,  re- 
turning FALSE  only  if  you  attempt  to  set 
the  TEString's  capacity  to  a  size  smaller 
than  its  current  contents,  or  if  there  isn't 
enough  memory  for  the  expansion. 

Program  UString  in  Figure  3  exercises 
the  abilities  of  both  TOString  and  TE- 
String. Note  that  when  it  attempts  to  add 
too  many  lines  to  the  TOString.  the  con- 
tents simply  get  cut  off  at  the  last  avail- 
able byte.  The  TEString,  by  contrast, 
only  adds  complete  lines,  and  it's  easy  to 
determine  when  the  TEString's  capacity 
has  been  reached.  The  example  program 


uses  the  WinCrt  Unit  for  display,  but  the 
most  likely  use  for  a  TOString  is  in  build- 
ing the  text  of  message  boxes.  (You  can 
download  all  three  files  from  PC  MagNet 
as  TOSTRI.ZIP.) — Neil  J.  Rubenking  □ 
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BA* 

T18(XP^ 


Insight 


Insight 

386sx-25mhz 


2MB  RAM  -  Expandable  to  10MB 
60MB  Hard  Drive, VGALCD Display, 
144MB  Floppy  Drive,  NICAD  Battery 


*1,579 

386sx-25mhz 


T1850 


4MB  RAM  •  Expandable  to  12MB 
80MB  Hard  Drive,  VGA  LCD  Display, 
144MB  Floppy  Drive,  NICAD  Battery 

*1,939 

386sx-25mhz  Color  T1850C 

4MB  RAM  -  Expandable  to  12MB 
80MB  Hard  Drive,  Ultra STN  Color 
LCD  Display,  NICAD  Battery 

V,839  $ 
NEC  Monitors 


Low  Power  Requirement 
4MB  RAM  -  Expandable  to  8MB 
85MB  15ms  IDE  Hard  Drive 
170MB  with  Stacker™ 

User  Removable/Upgradable  HD 
8.5x11x1.8"  -  Under  6  Pounds 
1.44MB  3.5"  Floppy  Drive 
10"Sidelit64LevelLCD 

Grayscale  VGA 
80  Key  Keyboard 
NiCad  Battery  Pack 
AC  Adapter/Recharger 
1  Serial  Port  -  1  Parallel  Port 
Ext.  VGA  Port  -  Ext.  Keyboard  Port 
MS-DOS  5.0  -  Carrying  Case  -  Mouse 
Stacker™  and  Dr.  Solomon's  Anti- 
Virus™  Software 


Insight  386SX-25MHz  Notebook 


*1,499 


Multisync  4FG 


15"  MultiSync  5FG 


17"  MultiSync  6FG 


21" 


.28mm  trio  dot  pilch,  lilt  and 
swivel  base,  1024x768  non-inter- 
laced, 75MHz  max.  video  bandwidth, 
new  AccuColor  control,  SVGA.  $749 

TVM  Monitors 


.28mm  trio  dot  pitch,  tilt  and  swivel 
base,  1280x1024  non-interlaced, 
135MHz  max.  video  bandwidth,  new 
AccuColor  control,  SVGA.      $  1 349 


.28mm  trio  dot  pitch,  lilt  and  swivel 
base.  1280x1024  non-interlaced, 
135MHz  max.  video  bandwidth,  new 
AccuColor  control,  SVGA.  52359/ 


MediaScan  4A+ 


14"  Low  Radiation  5A+ 


15"  MediaScan  6A 


17 


.28mm  dot  pitch,  dark-tinted,  non- 
glare,  1024x768  non-interlaced 
SVGA  $319 


Canon  Printers 


.28mm  dot  pitch,  dark-tinted,  non- 
glare.  1024x768  interlaced  and  non- 
interlaced 

SVGA  $459 


.26mm  dot  pitch,  dark-tinted,  non- 
glare,  1280x1024  interlaced  and  nor 
interlaced 
SVGA  $10? 


Portable  Bubble  Jet 


Desktop  Bubble  Jet 


Laser 


BJ-10EX  $299    BJ-300, 600CPS  $439 

BJ-20  $399    BJ-330,  600CPS.  wide  carriage  $599 

BJC-800. 600CPS,  color  $  1 899 
BJC-820.  600CPS.  color,  wide  $1999 

Software  Best  values  -  1000's  more  titles  in  stock! 


Automap 
Corel  Draw  3.0 
Lotus  Smart  Suite 


$49  Norton  Desktop  Windows  2.0  $109 
$369  Norton  Utilities  6.01  $109 
$419    Procomm  Plus  Windows  $79 


LBP-4  Lile  $75 
LBP-4  Plus  Desktop.  300  DPI  $89 
LBP-8  Mark  III  Plus  $144 


QEMM  386  6.0  $5' 
Winfax  Pro  2.0  $6 
WordPerfect  Windows  $25 


Insight 
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Inverted  Foldout  slip-sheet 


L.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet 
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Inverted  Back 


Follow  instructions  on  the  other  side 


Better,  Faster,  Cheaper. 

Get  it  all  with  Insight  Computers! 


486  EISA 


Insight  486 


EISA  486-33mhz 


Fully  Upgradable  Intel  80486  CPU 
EISA  32  Bit  Bus  Architecture 
8MB  RAM  -  256K  Cache 
520MB  12ms  Hard  Drive  w/cache 

1  GB  with  Stacker™ 
32  Bit  EISA  Controller  w/  2MB  Cache 
SCSI  Bus  Mastering 
Non-interlaced  14"  Super  VGA 

Color  Monitor 
24  Bit  1MB  Graphics  Accelerator 

Super  VGA  Video  Card 
1.2MB  5.25"  Floppy  Drive 
1.44  MB  3.5"  Floppy  Drive 
2  Serial  16550  Ports,  I  Parallel  Port 
Enhanced  101  Key  Keyboard 
MS-DOS  5.0 -Mouse 
l  ull  Vertical  Case  Standard 
Stacker  ™  &  Dr.  Solomon's  Anti- 

VirusIM  Software 

486  Local  Bus 


1 3,199 

486-50mhz 

$$499 

486dx2-66mh2 


$3,699 


Insight  486 


EISA  486-33mhz 


Fully  Upgradable  Intel  80486  CPU 
EISA  32  Bit  Bus  Architecture 
4MB  RAM  -  256K  Cache 
170MB  12ms  Hard  Drive  w/cache 

340MB  with  Stacker™ 
32  Bit  EISA  Controller 
Non-interlaced  14"  Super  VGA 

Color  Monitor 
24  Bit  1MB  Graphics  Accelerator 

Super  VGA  Video  Card 
1.2MB  5.25"  Floppy  Drive 
1 .44  MB  3.5"  Floppy  Drive 
2  Serial  16550  Ports.  I  Parallel  Port 
Enhanced  101  Key  Keyboard 
MS-DOS  5.0  -  Mouse 
Desktop  Case,  Full  Vertical  Available 
Stacker  ™  &  Dr.  Solomon's  Anti- 
Virus™  Software 


$1,999 

486-50mhz 


$2,299 

486dx2-66mhz 


! 


Full  vertical  cases  include: 
Dual  Cooling  Fans 
8  Expansion  Bays 
250  Watt  Power  Supply 


Insight  486  Local  Bus 

Fully  Upgradable  Intel  80486CPU 

8MB  RAM  -  64K  Cache 

210MB  12ms  IDE  Hard  Drive  w/cache 
420MB  with  Stacker™ 

32  Bit  Bus  1MB  Graphics 
Accelerator  Super  VGA  Card 

32  Bit  Local  Bus  IDE  Controller 

Non-interlaced  14"  Super  VGA 
Color  Monitor 

1.2MB  5.25"  Floppy  Drive 

1.44  MB  3.5"  Floppy  Drive 

2  Serial  Ports,  1  Parallel  Port 

Enhanced  101  Key  Keyboard 

MS-DOS  5.0  -  Mouse 

Desktop  Case,  Full  Vertical  Available 

Stacker  ™  &  Dr.  Solomon's  Anti- 
Virus™  Software 


486-33mhz 


$2,199 

486-50mhz 


$2,399 

486dx2-66mhz 
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2,500  products  to 
choose  from 

Dozens  of  America's 
Top  Direct  Marketers 

Great  Value  for 
Your  Money 

Service  &  Support 
Experts 

Fast  Delivery 
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INDEX 


Systems 

Acma  Computers,  Inc  447 

Alpha  Systems  Lab  448 

Ariel  Designs  444 

Computer  Sales  Professional.449 

Comtrade  434 

Edge  Technology  457 

FASTMICRO  424,438 

Insight  Computers  426 

Olympic  Computer 

Technology  437 

PCs  Compleat  452 

Quill  Corporation  454 

Tangent  Computer,  Inc  470 


USA  Flex  462 

V-Com  472 

Software/Peripherals/ 
Components 

American  Small  Business 

Computers  486 

Arlington  Computer  Products  ..480 

Bitstream  482 

Bulldog  Computer  Products  .499 

Casady  &  Greene  502 

Compuclassics  495 

Computability  501 

Computer  Discount  Warehouse..483 
Diskette  Connection  500 


DTK  496 

Dustin  Discount  Software  432 

FASTMICRO  450 

First  Source  International  498 

H  Co.  Memory  Upgrades  481 

Hard  Drives  International  ....430 

LA  Trade  492 

Meca  Software  489,491 

Midwest  Computer  Works  ....494 

Pacific  Wave  (Paradise)  474 

PC.  Innovation  Computers  ...500 

Peripheral  Express  493 

Telebit  490 

TELEMART  477 
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Insight's  24  hour  shipping: 
faster  than  a  speeding  bullet. 


486  ISA 

Insight  486  ISA 


486sx-25mhz 


Fully  Upgradable  Intel  80486  CPU 
4MB  RAM  -  64K  Cache 
210MB  12ms  IDE  Hard  Drive  w/cache 
420MB  with  Stacker™ 

Non-interlaced  14"  SuperVGA 

Color  Monitor 
24  Bit  1MB  Graphics  Accelerator 

Super  VGA  Video  Card 
1.2MB  5.25"  Floppy  Drive 
1.44  MB  3.5"  Floppy  Drive 
2  Serial.  1  Parallel,  &  I  Game  Port 
Enhanced  101  Key  Keyboard 
MS-DOS  5.0  -  Mouse 
Full  Vertical  Case,  Desktop  Available 
Stacker"'  and  Dr.  Solomon's  Anti- 
Virus™  Software 


S1,599 

486-33mhz 


*1,899 

486ox2-50mhi 


*1,999 

486-50mhz 


$2,099 

486dx2-66mhz 


Instant 
satisfaction 

Need  a  fully-loaded,  value- 
packed  '486  right  now?  No 
problem!  We've  specially 
configured  and  pre-built  our 
hottest  selling  systems  and 
they  're  ready  to  ship  today ! 
Place  your  order  before  5  P.M. 
(MST)and  we'll  ship  your 
computer  within  24  hours! 

Order  one  of 
these  special 
configurations 
and  we'll  ship  it 
within  24  hours!* 


The  fine  print. 

This  offer  is  good  as  long 
as  these  pre-built  systems 
arc  in  stock. 

Order  by  5  P.M.  (MST) 
Monday  thru  Friday. 

Onlei  is  subject  to  credit 
approval.  P.O.'s  subject  to 
additional  conditions. 

You  must  order  a  486 
ISAas  listed  here.  (Custom 
orders  take  a  lad  longer.) 


Insight 


Buy  the 
Super^ 
Direct™ 
way! 


Better  service. 

24  Hour  Shipping! 

Order  24  hours  a  day. 

Toil-Free  Sales.  Service  & 
Support.  7  days  a  week. 

Payment  options  galore, 
including  leasing  and  the 
Insight  Credit  Card. 

Fxpress  Parts  Replacement 

FCC  Class  B  certification, 
(residential  systems) 

I  Year  Parts  and  Labor 
Warranties  with  Extended 
Warranties  available. 

30-  Day  Worn  Free 
Guarantee 

Faster 

performance. 

24  Bit  graphics  accelerators  are 
now  standard  in  Insight  486's. 
Up  to  10  limes  faster  than 
conventional  SVGA,  these 
record-breaking  video  cards 
can  support  resolutions  up  to 
1 280  x  I024  and  can  display  up 
to  16  million  colors. 

Proven  components  maximize 
processing  speeds. 

Insight  R&D  techs  continu- 
ously test  component 
combinations  to  deliver 
optimal  system  performance. 

Federal  Fxpress  shipping 
makes  sure  your  purchase  gets 
to  you  sale  and  FAST. 


Cheaper  prices 
on  everything. 

The  combined  buying  power 
of  Insight  Computers  and 
Hard  Drives  International 
keeps  your  system  cost 
ROCK  BOTTOM  without 
compromising  quality! 
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MAGAZINE 


EDITORS' 
CHOICE 


Jme27  1989 
Mass  Swage  Mail  On* 


Expect  value,  service  and  strong  support 
from  the  storage  specialists. 
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HARD  DRIVES 

International 
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Western  Digital  Free  Stacker  10  with  ail  Western  Digital  Hard  Drives.  Stacker  instantly  and  safety  doubles  your  hard  disk  capacity! 


38  WESTERN  DIGITAL 


Fujitsu 

420MB  IDE  FJ2623A  12ms  3.5"  HH 
Bare  Kit  $949  -  16  Bit  Kit  $969 


420MB  SCSI  FJ2623S  12ms  3.5"  HH 
Bare  Kit  $949  -  16  Bit  Kit  $1,099 

512MB  IDE  FJ2624A  12ms  3.5"  HH 
.Bare  Kit $999 
'  16  Bit  Kit  $1,019 

MB  SCSI  FJ2624S  12ms  3.5"  HH 
i  Bare  Kit  $999 
16  Bit  Kit  $1,149 

1080MB  SCSI  FJ2266S  14.5ms  5.25"  FH 
Bare  Kit  $1,499-  16  Bit  Kit  $1,649 


85/170MB  IDE  WD280A  19ms  3.5"  l"H 
Bare  $239  -  8  Bit  $279  -  16  Bit  $259 

125/250MBlDEWD2120A14ms3.5"  l"H 
Bare  $309  -  8  Bit  $349  -  16  Bit  $329 

170/340MB  IDE  WD2170A  1 2ms  3.5"  l"H 
Bare  $339  -  8  Bit  $379  -  16  Bit  $359 

210/420MB  IDE  WD2200A  12ms  3.5"  1"H 
Bare  Kit  $399  -  16  Bit  Kit  $419 

340/680MB  IDE  WD2340A  12ms  3.5"  1"H 
Bare  Kit  $699-  16  Bit  Kit  $719 


Senate 


Talon 


Free  Stacker  20! 


42MB  IDE  ST35 1 A  28ms  3.5"  1  "H 
Bare $179 
)  8  Bit  $219 
16  Bit  $199 

106MB  IDE  ST3120A  18ms  3.5"  1"H 
Bare  $279  -  8  Bit  $3 19  - 1 6  Bit  $299 

130MB IDE ST3144A  16ms 3.5"  I"H 
Bare  $3 1 9  -  8  Bit  $359  - 1 6  Bit  $339 

245MB IDE ST3283A  12ms 3.5"  l"H 
Bare  Kit  $499  - 1 6  Bit  Kit  $5 1 9 

245MB  SCSI  ST3283N  12ms  3.5"  1"H 
Bare  Kit  $599  -  16  Bit  Kit  $749 


120/24OMBIDETA3020A  I5ms3.5"  l"H 
Bare  $279  -  8  Bit  $319  -  16  Bit  $299 


Maxtor  Micropolis  QP^L 


120MB  IDE  MX7120A  15ms  3.5"  1"H      660MB SCSI  MCI 624  15ms 5.25"  HH 


Bare  Kit  $329  -  16  Bit  Kit  $349 


Bare  Kit  $  1 .399  - 1 6  Bit  Kit  $  1 ,549 


40MB  IDE  CP3000  25ms  3.5"  1  "H 
Bare  $189  -  8  Bit  $229  -  16  Bit  $209 


213MB  IDE  MX7213A  15ms  3.5"  1"H      1354MB  SCSI  MCI  528- 15  14ms5.25"FH     170MB  IDE  CP30174A  17ms  3.5"  l"H 


Bare  Kit  $419-  16  Bit  Kit  $439 


Bare  Kit  $1,999-  16  Bit  Kit  $2,149 


Bare  Kit  $339  -  16  Bit  Kit  $359 


All  Bare  Drive  Kits  Include: 
All  mounting  hardware  and  HDI's 
Hard  Drive  Reference  Manual  with 
complete  installation  instructions. 

All  8  &  16  Bit  Kite  Include: 

Host  adapter  hard/floppy  "I  to  1" 
controller  or  interface  card, 
mouning  kit,  rails,  cables,  all 
mounting  hardware  and  HDI's  Hard 
Drive  Reference  Manual. 

32  Bit  Kits  Also  Available! 
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Bernoulli 


360MB  Removable  Media  Kit 

Bernoulli,  the  best  name  in  removable 
media,  offers  a  90  Pro  internal  drive, 
full  SCSI  adaptor.  360MB  of  storage. 
2  90MB  cartridges  and  Stacker™  disk 
compression  software.  r^p 
Internal  Kit  $499 
I  mi. i  Cartridges  $149 


CD-ROM 

Talon 


TA-100 


Internal.  380ms  access  time.  32KB 
buffer,  fast  transfer  rate,  headphones 
and  encyclopedia  S279 


CDSoftware-Pickany5for$99* 


Sony 


S-535 


BERNOULLI 

MEANS  SECURITY 

FOR  YOUR  DATA 


Internal.  340ms  access  time.  8KB 
buffer.  1 50KB/second  transfer  rate, 
headphones  and  encyclopedia  $399 

Talon  High  Performance  TA-200 

Internal.  280ms  access  time.  64KB 
buffer.  300KB/second  transfer  rate, 
headphones  and  encyclopedia  $599 


Free  with  any  CD-ROM  drive  - 

New  1992  Toolworks  Multimedia  Encyclopedia 

21  volume  set.  Over  33.000  articles 
with  3.000  pictures.  250  maps.  35 
minutes  of  video,  35  minutes  of  sound 
recordings  and  55  video  sequences. 
Reference  Library 

Webster's  New  World™  Dictionary.  New 
York  Public  Library™  Desk  Reference, 
and  six  other  useful  references. 
Game  Pack  II 
CD  Stereo  Headphones 


£#M£GA    TaPe  Backups 


Makers  of  Bernoulli 

Bernoulli's  universal  design  means 
your  drive  will  grow  with  you  if  you 
change  systems  or  platforms.  And. 
only  Bernoulli  is  endorsed  by  99 
percent  of  its  owners! 

Bernoulli  features  a  75.000-hour 
MTBF  rate,  proven  head-crash 
resistance  and  disks  that  withstand  an 
eight-foot  drop!  A  full  360MB  with 
Stacker. 

Networking 


Standard  QIC  80  attaches  to  existing 
floppy  controller  or  dedicated  unit, 
w/  data  compression.  2-3MB/min. 

Talon 


Archive 


LANtastic  AE-2  Ethernet 
Starter  Kit  (ISA)  *479 

LANtastic  AE-3  Ethernet 
Starter  Kit  (ISA)  s549 

Two  16-bit  Artisoft  AE-2  or  AE-3 

Ethernet  adaptors  (ISA) 
LANtastic  Network  Operating  System 
(2-300  nodes) 

25'  coax  cable,  2  t-connectors 
2  terminators 

Hardware  and  LANtastic  Network 
Operating  System  software  doc. 

Windows  versions  available. 

Extra  AE-2  Bo. mis  $ 1 99 

Extra  AE-3  Boards  $239 


120MB  includes  one  tape 

S 1 89 

250MB  includes  one  tape 

$249 

Colorado 

120MB 

$199 

250MB 

$259 

QIC  interface,  includes  drivers  for 
Novell  and  DOS. 

250MB  Internal  $799 
250MB  External  $899 

DAT  SCSI  -  16  bit.  includes  drivers 
for  Novell  and  DOS. 
1300MB  Internal  $1595 
1300MB  External  $1795 


Novell 


#  ARTISOFT 

Revolutionizing  Connectivity 

^Complete  YM^^ 
verything  you'll  need  ta^^ 
network  2  PCs  Is 

Included!     -  — — 


Novell 
Gold 

Authorized 
Reseller 


Oracle 


All  versions 
and  upgrades 
available  at 
the  lowest 
prices. 


ORACL 


We're  your  Oracle  specialists! 
Call  for  the  newest  products 
and  lowest  prices. 


Aircraft  Encyclo. 
Bible  Library 
Career  Opportunities 
CIA  Factbook 
Civil  War 

European  Monarchs 
Game  Pack  II 
Guiness  Disc 
Great  Cities  (MM) 
Interactive  Storytime 
KGB  Factbook 
Korea 

MM  Mavis  Beacon 

Teaches  Typing 
N.  American  Indians 

"with  purchase  of  a 


Plant  Doctor 
Reference  Library 
Sound  Works 
Space- Apollo 
Timetable  of  Arts 
Timetable  of 

Science 
USA  State  Fact 

Book 
I  S  Alias 
US  Civics 
US  Presidents 
Vietnam 
World  Atlas 
World  War  II 
CD-ROM  Drive 


WangDAT 

DAT  Tape  Backups 


WangDAT  is  the  premier  name  in 
Digital  Audio  Tape  backup  systems. 
These  compact  units  offer  the  speed 
and  reliability  necessary  for  high 
capacity  tape  storage  for  DOS,  Novell 
and  UNIX  based  systems. 

Internal  kits  -  3.5"  with  5.25"  frame, 
controller  card,  cable,  software, 
mounting  hardware  and  tape  included. 

External  kits-  external  case,  controller 
card,  cable,  software,  SCSI  interface 
and  tape  included. 


2GB  3100  Internal  Kit 
2GB  3100  External  Kit 

4GB  3200  Internal  Kit 
4GB  3200  External  Kit 

Memory 

SIMM 


$1199 
$1299 

$1399 
$1499 


1MB  x9  80ns 
1MB  x9  70ns 


$36 
$36 


256KB  x9  70ns  $15 
4MB  x9  70ns  $119 
Memory  available  for  systems  t  printers. 


Buy  Insight-  your  SuperDirect™  source  to  satisfy  all  your  computing  needs! 


National  Accounts  -  P.O.'s 
800-927-2907 

APO/FPO/lnternational 

602-350-1145 

FAX  602-350-1144 


Insight 


Buy  the 
Super^ 
Direct™ 
way! 

Prices  and  availability  subject  to  chance  without  notice.  All  items  arc  NEW.  POs  accepted  from  qualified  buyers-  Net  20.  APO/FPO  orders  add  $16  for 
US  Post  Express  Mail,  POs,  30-Day  Guarantee  and  I -Year  Replacement  Policy  may  have  some  restrictions.  Shipping  is  non-  refundable.  All  trademarks 
are  the  properties  of  their  respective  owners.  Intel  Inside  is  a  registered  trademark  of  Intel  Corporation.  Leasing  available  for  businesses.  1 1/10/92 
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Let  Dustin  handle 


ACCOUNTING  FINANCE 

ACCPACBPI  Series 

255. 

ACC  PAC  Simply  Accounting 

Windows 

135. 

DAC  Easy  Accounting  4.2 

105. 

DAC  Easy  Bonus  Pack 

135. 

OAC  Easy  Payroll  4.2 

69. 

MS  Money  for  Windows 

55. 

One  Write  +  Accounting 

115. 

Peachpay 

55. 

Peachtree  Accounting  tor 

Windows 

89. 

Peachtree  Complete 

Accounting 

CALL 

PFS:Business  Plan  Windows  85. 

Dnirtt  nf  Color  A/*rtnn 

roini-oi  oaies  Mccmg 

OAR 

U.UICKOUGKS 

y  3. 

fliiipken  5  fl  nDQ  nr  WIN 
UUIL-KGll  J.U  UuO  UF  VVMV 

JQ 

HJJ. 

Sales  Order  Acctng 

245. 

Wealth  Starter 

45. 
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Charisma 

339. 

Easy  Flow  7.0 

169. 

Flowcharting  III 

149. 

Formtool  Gold  3.0 

65. 

Freelance  Graphics 

339. 

Freelance  Graphics 

Windows 

339. 

Freelance  Upgrade  DOS 

or  WIN 

99. 

Harvard  Graphics  for 

Windows 

369. 

Harvard  Graphics  3.0 

409. 

Harvard  Graphics  Win 

Upgrade 

125. 

Hollywood 

309. 

Make  Your  Point 

55. 

Org  Plus  Advanced 

69. 

Org  Plus  Advanced  For 

Windows 

135. 

Perform  Professional 

195. 

Powerpoint  For  Windows 

325. 

Stanford  Graphics 

359. 

CAD  DRAFTING 

Design  CAD  3D 

259. 

Design  CAD  5.0 

185. 

Design  Your  Own  Home/Arch  45. 

Design  Your  Own  Home/ 

Interior 

59. 

Design  Your  Own  Home/ 

Lndscp 

59 

Design  Your  Own  Railroad 

49. 

Drafix  CAD  for  Windows 

439. 

Easy  CAD  2 

119. 

Fast  CAD 

529. 

Generic  3D  Drafting 

215. 

Generic  CAD  6.0 

289. 

CD-ROM  DISKS  AND  DRIVES 

NEC  CD  Gallery  w/CDR  74 

779. 

NEC  CD  Gallery  w/CDR  37 

519. 

Comptons  Family 

Encyclopedia 

299. 

Corel  Blockbuster  w/lnt 

CD-ROM 

899. 

Corel  Draw  CD 

449. 

Family  Choice 

69. 

MS  Multimedia 

Beethoven  CD 

59. 

MS  Multimedia  Bookshelf 

Win  CD 

139. 

Multimedia  Devel  Kit  CC 

329. 

Miiltimprii?)  Tnnlhnnk  CD 

529. 

Street  Atlas  USA  CD 

99. 

Snnnri  Blaster  Pro  CD 

209. 

Where  is  Carmen  - 

1  V  1  Iwl  u  f  O  wU  1  |  |  IVI  1 

World  Deluxe  CD 

55. 

COMMUNICATIONS 

NETWORKING 

Carbon  Copy  for  DOS 

or  WIN 

119. 

Crosstalk  XVI 

129. 

E  Note  for  Windows 

39. 

Laplink  Pro  4.0 

109. 

Novell  Products 

CALL 

PC  Anywhere  4.5  Host/Rmt 

119. 

Procomm  Plus  2.0 

79. 

Procomm  Plus  2.0  Windows  89. 

U -MUUClIl 

DJ. 

Torminil  Dliir 

lerrniiidi  nus 

PAI  I 

VVHULdl  Duo 

RQ 

Oj. 

\A/inf^v  Prn 
WilMaA  riU 

70. 

VAMrriPorfert  Offire  PC* 

DATAEASE  DEVF10PMFNT 

Arago  DBXL  1.3 

399. 

Ask  Sam  5.0 

229. 

Clipper 

519. 

DataPerfect 

295. 

DB  Fast  Windows 

345. 

DBase  IV 

519. 

Easy  Data  For  Windows 

39. 

Family  Tree  Maker 

45. 

Foxbase  +  LAN 

305. 

Foxbase  Plus 

199. 

Foxpro  2.0 

479. 

Foxpro  2.0  6-User  Pack 

549. 

Foxpro  2.0  Distribution  Kit 

309. 

Instant  Database 

55. 

Matt  Whelans  Compiler 

799. 

Nantucket  Tools 

469. 

Nutshell  Plus  II 

229. 

Paradox 

549. 

Paradox  Upgrade 

169. 

PC-File 

89. 

Q&A4.0 

265. 

R&R  Report  Writer  4.0 

165. 

Superbase  4  -  Windows 

469. 

DESKTOP  PUBLISHING  & 

FONTS 

Adobe  Postscript  Cartridge 

259. 

Adobe  Type  Library 

CALL 

Adobe  Type  Manager 

Windows 

69 

AdobeType  Align  Windows 

69. 

By  Design 

65. 

Classic  Faces 

79. 

Corel  Draw 

389. 

Corel  Draw  OS/2 

389. 

Display  Faces 

59. 

Express  Publisher 

109. 

Fonts  On  The  Ry 

99. 

More  Fonts 

79. 

More  Typefaces 

39. 

Omnipage  386 

469. 

Pagemaker 

529. 

PFS:  Publisher  Windows 

99. 

PFS:First  Graphics 

65 

PFS:First  Publisher 

99. 

PFS:Resume  &  Job  Search  45. 

Publish  It  149. 

Publisher  For  Windows  139. 
Readright  For  Windows 

or  DOS  319. 

Streamline  Windows  135. 
Truetype  Fonts  For 

Windows  3.1  39. 

Ventura  Publisher  4.0  525. 

EDUCATION  &  TRAINING 

Automap  Windows  53. 

Auto  Works  38. 

Automap  53. 

Automap  California  CALL 

Automap  Europe  79. 

Body  Works  43. 

Chemistry  Works  38. 

Distant  Suns  Windows  55. 
Dr.  Schulers  Home  Medical 

Advisor  45. 

French  Assistant  49. 

German  Assistant  49. 

Italian  Assistant  49. 

Learning  DOS  39. 

Orbits  33. 

PC  Study  Bible  95. 

PC  Globe  49. 

PC  USA  35. 

Spanish  Assistant  49. 

Sprout  39. 

Typing  Tutor  V  DOS  or  Win  39. 

Vista  Pro  75. 

Where  is  Carmen...  Series  CALL 

GAMES  &  ENTERTAINMENT 

Falcon  3.0  55. 

Flight  Simulator  4.0  49. 

Flight  Assignment  ATP  45. 

Game  Pack  Windows  29. 

Jet  Fighter  II  45. 

Ultimate  Golf  39. 

GRAPHICS  &  CLP  ART 
Apprentice 
Designer 
Dr.  Halo  IV 
Dr.  Halo  IV  Upgrade 
Freehand  For  Windows 
Graphics  Composer 
Graphics  Editor 
Halo  Desktop  Imager 
Harvard  Draw  Windows 
Hijaak 

Hijaak  For  Windows 
Illustrator  Windows 
Inset 
Painter 

PC  Paintbrush  IV  Plus 
Photofinish 
Picture  Publisher 
Picture  Wizard 
Publishers  Paintbrush  2.0 

Windows 
The  New  Printshop 

INFORMATION  PROJECT 
MANAGEMENT 

Act!  229 

Act!  For  Windows  255 

Address  Book  Plus  59 

BCIM  Windows  59 

Daybook  Plus  45 


89 
399 

79. 

49. 
409. 
265. 
365. 

89. 
429. 
105. 
139. 
385. 

85. 
275. 
125. 
129. 
415. 

55. 

295. 
45. 


Everybody's  P' 
First  Act    ,  i 
Harvard  IV 
Harvar  i 
Idea',  • 
In' 


/. 


Tirrte'.:--?^^ 

T  — ~l  >.  A 


itiuser 


Timeline  ^s^^H 
INTEGRATED 
Framework  IV 
Lotus  Works 
PFSfirst  Choice 
PFS:Windowworks 
Smart  Suite 
Smart  Suite  Upgrade 
Symphony  2.2 
Works  2( 
Works  F 4^ 

MATh 
Deri/ 

IhmM  Windows 
MjjBtica  386  Windows  859 

hies  5.1  689. 

MA 

;  Adventure  59. 
MS  Multimedia  Resource 

fit  235. 
Multimedia  Make  Your  Point  75. 
Miltimedia  Toolbook  529. 
N^C  Multimedia  Upgrade 
If 


459. 

99. 

99. 

89. 
469. 
339. 
519. 
105. 
135. 

155. 
319. 


75. 
489. 
75. 

•ade  65. 
CALL 
CALL 
99. 

.1  Upgrade  59. 

xRALS  &  ACCESSORIES 
oeman  Bus  79. 
.ouseman  Cordless  99. 

INTEGRATED 

Lotus  Works  99. 

PFS:First  Choice  99. 

PFS:Windowworks  89. 

Smart  Suite  469. 

Smart  Suite  Upgrade  339. 

Symphony  2.2  519. 

Works  2.0  105. 

Works  For  Windows  135. 

MATHEMATICAL 

Mathcad  Windows  319. 

Mathmatica  386  Windows  859. 

Statgraphics  5.1  689. 


MOD? 
ESP 

Optima  24 
Optima  96  '^351 

PM14400FXSend/RecFax  389. 

PM2400  V.42BIS  129. 

PM2400FX96Send/RecFax  109. 
PM2400PPM  Pocket 

Modem  119 

PM2400PPm  Pocket  W/Fax  169. 

PM9600V.32/V/42BIS  299. 

INFORMATION  PROJFDT 
MANAGEMENT 

Everybody's  Planner  59. 

First  Act  59. 

Harvard  Graphics  Windows  365. 

Harvard  Project  Manager  459. 

Idea  Fisher  359. 

Info  Select  2.0  99. 

MS  Office  For  Windows  489. 

On  Target  Windows  269. 

Pack  Rat  Windows  249. 

Project  for  Windows  455. 

Timeline  5.0  455. 

Timeline  Windows  475. 

Timeline  Windows  Start  Kit  119. 


Copyrighted  material 


More  Windows  59. 
Move'em  55. 
Norton  Antivirus  DOS  or  WIN  95. 
Norton  Back  Up  DOS  or  WIN  95. 
Norton  Commander  99. 
Norton  Desktop  For  Dos  99 
Norton  Editor  2.0  75. 
Norton  Utilities  6.01  119. 
Novi  Antivirus  85. 
Novi  Antivirus  Multi-Packs  CALL 


PC  Kwik  Powerpak 
PC  Tnnis  Deluxe  7.1 


85. 
119. 
55. 
99. 
95. 
"'5. 


Virusale 
X  Tree  Gold  2 
X  Tree  Net  Advanced 

WORD  PROCESSING 
Ami  Pro  V2.0 
Ami  Pro  Comp  Uograde 
Grammatjk  D^f^'iN 
Just  Write  ^ 
Lotuswrite 
Merge  Mr  * 

MS W0ILJ->sS.  - 
MS  Wr 


CALL 
CALL 

65. 
J  65. 


PM2400V.42BIS  129. 
PM2400FX96  Send/Rec  Fax  109. 
PM2400PPM  Pocket 

Modem  119. 
PM2400PPm  Pocket  W/Fax  169. 

PM96O0V.32/V/42BIS  299. 

Pocket  Edition  2400  115. 

Smartcom  Executive  79. 

Smartcom  III  119. 
Smartmodem  1200 

External  279. 
Smartmodem  12008 

Internal  145. 
Smartmodem  2400  External  289. 
Smartmodem  2400B 

Internal  235. 

Ultra  144  CALL 

Ultra  96  CALL 

OPERATING  SYSTEMS 

Desqview  2.4  85. 

"■Desqview  386  2.4  139. 

Dr  DOS  6.0  75. 

Dr.  DOS  Multiuser  489. 

MS  DOS  5.0  75. 

MS  DOS  5  0  Upgrade  65. 

SCO  Unix  386  Dev  CALL 

SCO  Unix  386  OS  CALL 

Windows  3.1  99. 

Windows  3.1  Upgrade  59. 

PERIPHERALS  &  ACCESSORIES 

houseman  Bus  79. 

useman  Cordless  99. 

y^S  Mouse  95. 

'MS  Mouse  w/Paint  109. 

MS  Mouse  w/Windows  3.1  1 65. 

Trackman  79. 

Trackman  Portable  109. 

PROGRAMMING 
MS  Basic  Pro 

Development  7.1  329. 

Borland  C++  325. 
Borland  C++W/App  Frmwrk  499. 


WordPerfect  Win  Comp 

Upgrade 

125. 

WordPerfect  Win  Vers 

MULTIMEDIA 

Knowledge  Adventure 

59 

MS  Multimedia  Resource 

Kit 

235. 

Multimedia  Make  Your  Point  75. 

Multimedia  Toolbook 

529. 

NEC  Multimedia  Upgrade 

Kits 

CALL 

PC  Animate  Plus 

125. 

Sound  Blaster 

119. 

Sound  Blaster  Pro 

199. 

Sports  Adventure 

59. 

Thunderboard 

99. 

Wired  For  Sound 

35 

Wired  For  Sound  Pro 

55. 

MODEMS 

ESP 

219. 

Optima  24 

149. 

Optima  96 

359. 

PM14400FX  Send/Rec  Fax 

389. 

Brief 

C  Compiler  w/Quick  C 
Data  Boss  C  or  Pascal 
Install  Boss 
Objectvision  2.0 
OS/2  Pres  Mgr  Toolkit 
Quick  Basic 
Quick  C 

QuickC  For  Win/Win  SDK 
Quick  C  For  Windows 
Smalltalk  V 
Smalltalk  Windows 
Toolbook 
Turbo  C++  3.0 
Turbo  C++  For  Windows 
Turbo  Pascal  Windows 
Visual  Basic 
Windows  Development 

Toolkit 
Zortech  C++ 

SPRF.ADSHHTS 
Excel 

Excel  Upgrade 

Lotus  123  Upgrade  DOS 

or  WIN 
Lotus  123  V3.1  + 
Lotus  123  Windows 


179. 
489. 
349. 

69 
105. 
335. 

75. 

75. 
489. 
139. 

85. 
325. 
299. 

75. 
109. 
139. 
125. 

235. 
455. 

319. 
105. 

99. 
419. 
389. 


Lotus  123/WIN  &  Ami  Pro 

Double  Upgrade 

159. 

Lotus123V2.4 

349. 

Quattro  Pro 

319. 

Quattro  Pro  SE 

55. 

Quattro  Pro  Upgrade 

99. 

SQZ2.0 

75. 

Wingz  For  Windows 

335. 

UTILITIES 

386  Max  6.0 

59. 

After  Dark  Windows 

35. 

Allsafe 

95. 

Blue  Max 

85. 

Check  It 

89. 

Copy  II  Deluxe  Option  Board  115. 

Direct  Access 

69. 

Direct  Access  Windows 

CALL 

Disk  Manager 

45. 

Fastback  Plus 

119. 

Fastback  Plus  Windows 

125. 

Magellan  2.0 

75. 

More  Windows 

59 

Move'em 

55. 

Norton  Antivirus  DOS  or  WIN  95. 

Norton  Back  Up  DOS  or  WIN  95. 

Norton  Commander 

99. 

Norton  Desktop  DOS  or  WIN  99. 

Norton  Editor  2.0 

75. 

Norton  Utilities  6.01 

119. 

Novi  Antivirus 

85. 

Novi  Antivirus  Multi-Packs  CALL 

PC  Kwik  Powerpak 

85. 

PC  Tools  Deluxe  7.1 

119. 

PKZip 

55. 

Print  Cache 

99 

Print  Q 

95. 

Q  DOS  III 

55 

QEMM  386 

65 

ORAM 

55 

SPF/PC 

195. 

Spinrite  II 

65. 

Stacker 

89 

Superstor 

89. 

Virusafe 

69 

X  Tree  Gold  2.5 

99. 

X  Tree  Net  Advanced 

325. 

IVORD  PHOCtS^  j  : 

Ami  Pro 

CALL 

Ami  Pro  Comp  Upgrade 

CALL 

Grammatik  DOS  or  WIN 

65. 

Just  Write 

165. 

Lotuswrite 

135 

Merge  Master 

65. 

MS  Word 

229. 

MS  Word  For  Windows 

319. 

MS  Word  For  WIN  Comp 

Upgrade 

129. 

PFS:Write 

85. 

Professional  Write  2.2 

175. 

Professional  Write  Plus 

Windows 

175. 

Rightwriter  DOS  or  WIN 

65. 

Screen  Extender  For  WP 

65. 

WordPerfect  5.1  DOS 

or  WIN 

279. 

WordPerfect  5.1  Node 

189. 

WordPerfect  Win  Comp 

Upgrade 

125. 

WordPerfect  Win  Upgrade 

89. 

THE 
DUSTIN 
DIFFERENCE 

■ 

Free  Ground  Shipping 

it 

Same  Day  Shipping 
Overnight  Delivery  Available 

* 

Corporate  PO's,  APO's  ft  FPO's  Welcome 

• 

Government  ft  Educational  Pricing 

Visa,  NIC  ft  AMEX  Accepted 

No  Credit  Card  charges  Until  Shipping 

No  Credit  Card  Surcharges 

24-Hour  FAX  Order-Line 
• 

Latest  Versions  Available 
Thousands  of  Items  in  Stock 
Manufacturers'  Warranties  ft  Documentation 
Call  for  Free  Catalogue  ft  Any  Items  Not  Listed 


Plain  Wrap  Prices, 
Black  Tie  Service. 


20969  Ventura  Blvd  .  Woodland  Hills,  CA  91364  (818)  710-9174 

Call  Toll  Free  from  anywhere  in  the  United  States 
Monday  thru  Friday— 6:00AM  to  5:00PM  PST 


1-800-274-6611 

Or  Fax  Your  Order! 

1-818-884-5310 


CIRCLE  347  ON  READER  SERVICE  CARD 


We  will  promptly  replace  any  defective  items  returned  within  30 
days,  but  cannot  guarantee  compatibility.  There  is  a  15%  restocking 
fee  on  any  non-defective,  unopened  goods,  and  all  returns  must  be 
accompanied  by  a  Returned  Merchandise  Authorization.  Software 
prices  do  sometimes  fluctuate  beyond  our  control  and  may  change, 
for  better  or  worse,  without  notice.  While  ground  shipments  are 
free,  we  do  ask  $11.00  per  item  for  2-day.  $22.00  per  item  for 
overnight,  and  $4.50  for  CO  D.  Although  shipping  heavier  items 
may  be  slightly  more,  bulk  orders  can  be  a  lot  less.  Free  catalogues 
are  available  upon  request,  and  please  call  us  for  any  item  not  listed. 


Co 


Tie  Ultimate  Fewer  Platforms. 

For  486  Windows  and  CAD  -  Comtrade's  EISA  or  Local  Bus. 


•  64K  Super  Fast  Wnte-Back  Cache  SRAM 
.  4MB  RAM  &  Expandable  to  1 28MB 

•  1 .2MB  5  25"  &  1 .44MB  3.5"  Floppy  Dnves 
•  32-Brt  EISA  Hard  Disk  Controller  (350*  faster  DTR; 

•  130  MB  15ms  IDE  Dnve  with  64K  Cache 

•  Diamond  24X  Graphs  Accelerator*/  1MB  VRAM 

(Up  to  1280x1024  &  up  to  167  MAon  Colors) 
(Up  to  30  times  faster  than  standard  super  VGA) 

•  14"  Non-interlaced  ,28mm  SVGA  Color  Monitor 

•  2  Senal.  I  Parallel.  &  I  Game  Ports 
•  Enhanced  101 -Key  Keyboard 

•  Hi-Resolution  400DPI  Senal  Mouse 

•  Microsoft  DOS  50  &  Windows  3.1 


$2145 
486/500X2  S22<I5 
48b/50DX  *25!I5 
4II()/ Mi  11X2  J2§45 

.  8MB  RAM  &  210MB  Dnve  Upgrade  Add  $300 
•  1 5*  Flat  Screen  1 280x1 024  Monitor  Add  $190 


Loral  Bus  Win  Station 


•  64K  Super  Fast  Wnte-Back  Cache  SRAM 

•  4MB  RAM  &  Built-in  487  Math  Coprocessor 
■  1 .2MB  5.25"  &  I  44MB  3.5"  Floppy  Drives 

•  130MB  1 5ms  IDE  Dnve  with  64K  Cache 

•  32-Brt  Local  Bus  Viper  S3  Graphics  Accelerator 
with  1MB  RAM  (Up  to  1260x1024  &  up  to  32K  Colors) 
(Up  to  50  times  faster  than  standard  super  VGA) 
■  14"  Non-interlaced  .28mm  SVGA  Color  Monitor 
(VESA  Standard  for  72Hz  flicker-Free  Display) 

•  2  Senal.  I  Parallel.  &  I  Game  Ports 
■  Enhanced  101 -Key  Keyboard 

•  Hi-Resolution  400DPI  Senal  Mouse 
■  Microsoft  DOS  50  &  Windows  3.1 

416/35 DX  ^1875 
486/50  OX  *2I75 

.  8MB  RAM  &  210MB  Dnve  Add  $300 
■  32-Bit  Local  Bus  Hard  Disk  Controller  Add  $50 


I  oral  Bus  CAD  Station 


•  64K  Super  Fast  Wnte-Back  Cache  SRAM 

•  8MB  RAM  &  Built-m  487  Math  Coprocessor 

•  1 .2MB  5.25"  &  I  44MB  35"  Floppy  Dnves 
■  210MB  1 5ms  IDE  Dnve  with  64K  Cache 

•  32-Bit  Local  Bus  Viper  S3  Graphts  Accelerator 
with  1MB  RAM  (Up  to  1280x1024  &  up  to  32K  Colors) 

(Up  to  50  urnes  faster  than  standard  super  VGA) 

•  AutoCAD  Display  List  Driver 

•  17'  Flat  Screen  1 280x  1 024  SVGA  Monitor 

•  2  Senal.  I  Parallel.  &  I  Game  Ports 

•  Enhanced  101 -Key  Keyboard 

t  Hi-Resolution  400DPI  Senal  Mouse 
i  Microsoft  DOS  5 .0  &  Windows  3.1 

416/33  OX  s2745 
4«l)/.r)l)ll\  $3045 

•  Above  System  witn  1 2"x  1 2"  Digitizer  Add  $320 

•  32-Brt  Local  Bus  Hard  D«k  Controller  Add  $50 


hen  it  comes  to  high- 
speed eisa  perfor- 
mance, comtrade  is  furiously  blowing  away  the  com- 
petition, "a  very  swift  graphics  machine,"  says 
Computer  Shopper  (May  1992).  •  \ud  this  hurricane 
EISA  power  is  finally  available  to  you  at  a  price  that 

WON'T  BLOW  YOU  AWAY.  •  JhESE  EISA  SYSTEMS  FEATURE 
A  POWERFUL  32-BIT  EISA  HARD  DlSK  CONTROLLER  THAT 
PROVIDES  REAL  32-BIT  ACCESS  TO  THE  HARD  DRIVE.  THE 
RESULT  IS  A   350%  FASTER  DATA  TRANSFER  RATE   (DTR)  • 

(Jomtrade  486  EISA  Systems  -  the  ultimate  Machine 

THAT  LETS  YOU  TAKE  YOUR  WORKLOAD  BY  STORM. 


"Performance  is  (he 
Comtrade's  strong  point" 

"£xce//ent  Design" 


I 


'The  Comtrade  486  EISA 
Win  Station  already  has  the 
performance  issue  licked." 


Comirade  Local  Bus  Wins  Big! 

In  Comparison  With  Other  Leading  High  Performance  Super  VGA. 

INTRODUCING  COMTRADE'S  32-BlT  LOCAL  BUS.  ■ 
Traditionally,  486  ISA  machines  could  only  sup- 
port 16-Bit  video  cards  and  run  at  standard  8MHz 
bus  speed.  •  Jhat  would  result  in  a  bottleneck 
regardless  of  how  fast  the  cpu  could  run.  ■  |\|ow 
you  have  an  alternative.  •  jjomtrade's  local  bus  sys- 
tem uses  a  32-bit  video  card  which  not  only  provides 
double  the  data  path,  but  also  the  video  bus  runs  at 
true  cpu  speed.  •  fhe  result  is  video  speed  up  to  5x 
faster  than  regular  svga  and  up  to  50x  faster  with 
our  Local  Bus  S3  VRAM  Graphics  Accelerator. 


Overau.  Windows 

Performance  Test  (WinMark) 

ft.sk  VSt^i-d 

COMTRADE  Local  Bus  S3 

^  11.942.935 

Orchid  1280  L«al  Bus 

|^  7.291.864 

ATI  Grapha  UltraASA 

S.546.053 

StxntCOWUIKl SHOW. Mr  iWlloc*BmV<*oRn«»,  lH 


30  Day  Money  Back  Guarantee  Unconditional  Two-year  Parts  Warranty. 
One  Year  On-Site  Nationwide  Service 
Intel  Inside  Logo  is  a  Trademark  of  the  Intel  Corp. 

ntfvi  e-  r\*f  nki  r-»f-  a  r\rri  c-r-rn  tir*r  r*nt\ 


4»h  EIS/\  Ilri'Hm  TUarhine 


■  256K  Super  Fast  Wnte-Back  Cache  SRAM 

•  4MB  RAM  &  Expandable  to  1 28MB 

■  1 2MB  5.25"  &  1 .44MB  35*  Floppy  Dnves 
32-Brt  EISA  Hard  Disk  Controller  (350%  Faster  DTR) 

•  210  MB  12ms  IDE  Dnve  with  64K  Cache 
•  Diamond  24X  Graphics  Accelerator  w/ 1  MB  RAM 
(Up  to  1 280x  1 024  &  up  to  1 6.7  million  colors) 
(Up  to  30  times  faster  than  standard  super  VGA) 
■  15"  Flat  Screen  1280x1024  SVGA  Color  Monitor 

•  2  Senal.  I  Parallel.  &  I  Game  Ports 
•  Enhanced  101 -Key  Keyboard 

■  Hi-Resolution  400DPI  Senal  Mouse 

•  Microsoft  DOS  5.0  Si  Windows  3.1 


>2475 
486/  SO  11X2  52125 
4B6/50IIX  *2725 
4S6/66DX2  *2§75 

•  17"  Flat  Screen  1280x1 024  Monitor  Add  $460 
•  32-Brt  EISA  Cache  IDE  Controller  (0. 1  ms)  Add  $  I 


Lnral  Bus  SVGA 


•  64K  Super  Fast  Wnte-Back  Cache  SRAM 

•  4MB  RAM  &  Built-m  487  Math  Coprocessor 

•  I  2MB  575"  &  I  44MB  3.5"  Floppy  Dnves 
.  130MB  1 5ms  IDE  Dnve  with  64K  Cache 

•  32-Brt  Local  Bus  Turbo  SVGA  Card  w/ 1  MB  RAM 
(Up  to  1280x1024  4  up  to  32768  Colors) 

(7  times  faster  than  standard  super  VGA) 

•  14"  Non-interlaced  .28mm  SVGA  Color  Monitor 
(VESA  Standard  for  72Hz  Flicker- Free  Display) 

•  2  Senal.  I  Parallel.  &  I  Game  Ports 
■  Enhanced  101 -Key  Keyboard 

•  Hi-Rescxution  400DPI  Senal  Mouse 
■  Microsoft  DOS  5  0  &  Windows  3. 1 


411/53  OX 

lllli  Till  II \ 


$1725 

ma 


•  8MB  RAM  &  210MB  Dnve  Add  $300 
•  32-Brt  Local  Bus  Hard  Disk  Controller  Add  $50 


1800.9hy.2125 

■  I  I 

COMTRADE 

"Where  Quality  is  Everything" 

International  818.961.6688 
|apan  0473  34.3700 
Fax  818.369.1479 
Hours:  7:00-7:30  Pacific  Mon-Fri 
9:00-6:00  Pacific  Sat 
15314  East  Valley  Boulevard 
City  of  Industry.  California  9 1 746 


Solutions 

ADVISOR 

Screen  Magnifiers:  Easier  computing  for  the  visually 
impaired.  Fonts  for  a  DeskJet:  Choosing  among  internal 
fonts,  cartridges,  and  software  fonts. 


Multilingual  Word  Processors 

I'm  looking  for  a  Russian  word  pro- 
cessor, preferably  for  Windows,  but  at 
least  as  powerful  as  Word  or  WordPer- 
fect. It  has  to  work  entirely  in  Russian, 
including  help  menus.  Do  you  know  of 
such  a  product? 

Scott  W.  Leopold 
Seattle,  Washington 

►  PC  MAGAZINE  It  must  be  a  sign  of  the 
times:  I've  received  a  number  of  similar 
inquiries  recently.  Luckily,  there  are  sev- 
eral Russian  and  Russian/English  word 
processors  available. 

Cyrillic  Support  for  Windows 
(Exceller  Software  Corp.,  Cornell  Busi- 
ness/Technology Park.  223  Langmuir 
Laboratory,  Ithaca,  NY  14850:  800-426- 
0444,  607-257-5634)  is  a  Windows 
3.1 -based  word  processor  that  works  en- 
tirely in  Russian  and  supports  a  number 
of  dialects,  including  Ukrainian  and  Ser- 
bian. The  base  package  sells  for  $129  and 
includes  multiple  definable  keyboards 
for  the  different  dialects,  as  well  as  Cyril- 
lic fonts  for  HP  LaserJet  II  and  III  print- 
ers. Exceller  also  has  a  package  of  Cyrillic 
TrueType  fonts  available  for  an  addi- 
tional $129.  You  can  order  both  packages 
(either  directly  or  through  the  larger  soft- 
ware chains)  for  $199. 

Dynacomp  (Dynacomp  Office  Build- 
ing, 178  Phillips  Rd.,  Webster,  NY  14580; 
800-828-6772.  716-265-4040)  sells  the 
Multilingual  Word  Processor  that  sup- 
ports a  number  of  languages,  including 
Russian,  Hebrew,  Arabic  and  modern 
Greek.  Though  DOS-based,  it  displays 
the  proper  alphabet  on  the  screen  and 
supports  right-to-left  as  well  as  left-to- 
right  writing.  The  Multilingual  Word  Pro- 
cessor is  available  direct  and  costs  $99.95 


BY  JOE  SALEMI 

for  the  5.25-inch  version  or  $104.95  for 
the  3.5-inch  version.  Dynacomp  also  sells 
a  pop-up  Russian/English  dictionary  for 
the  same  prices;  it  uses  about  60K 
of  RAM. 

Interword  (Interword  Corp.,  2108-C 
Gallows  Rd.,  Vienna.  VA  22182;  703- 
442-0070;  $299)  is  another  multilingual 
word  processor  that  lets  you  mix  and 
match  different  parts  of  the  program.  For 
example,  you  can  have  the  help  menus 
in  English  and  the  text  in  Russian,  or  vice 
versa.  Interword20  is  DOS-based  and 
supports  20  different  languages.  For  an 
additional  $20.  you  can  get  a  clear  key- 
board overlay  that  shows  the  Cyrillic 
characters  along  with  the  English  ones. 

You  can  edit  multiple  languages  in  the 
same  document  at  the  same  time  with 
Universal  Word,  a  DOS-based  package 
from  WYSIWYG  (5959  W.  Century 
Blvd..  Penthouse  Floor,  Suite  1422,  Los 
Angeles,  CA  90045;  800-776-7674,  310- 
215-9645;  $529).  In  addition  to  Russian, 
it  supports  several  European  languages 
as  well  as  Chinese.  Japanese.  Hindi,  and 
Korean. 

For  a  different  approach,  you  can  add 
foreign  character  sets  to  your  Windows 
applications  with  Worldfont  for  Win- 
dows (Data-Cal  Corp.,  531  E.  Elliot  Rd.. 
Suite  145,  Chandler,  AZ  85225;  800-223- 
0123. 602-545-1234;  $249.95).  This  is  a  set 
of  Adobe  Type  1  and  TrueType  fonts  for 


►  IN    THIS  SECTION 


Tutor  44G 
User-to-User  456 
Connectivity  471 
Spreadsheets  475 
The  Working  Word  487 
PCMagNet4P7 


Windows  3„v  that  includes  one  typeface 
for  each  of  up  to  30  languages,  including 
Cyrillic  and  Hebrew.  Additional  sets  of 
up  to  five  typefaces  for  a  particular  lan- 
guage sell  for  $99.95. 

Screen  Magnifiers 

One  of  our  users  has  diabetes-related 
vision  problems.  Is  there  any  special  soft- 
ware or  hardware  that  will  ease  comput- 
ing for  the  visually  impaired? 

David  M.  Sandhaus,  Esq. 
Spokane,  Washington 

►  PC  MAGAZINE  Artie  Technologies  In- 
ternational (55  Park  St.,  Troy,  MI  48083; 
313-588-7370)  sells  the  Artie  FOCUS 
($495)  and  Artie  Business  FOCUS  ($695) 
software  utilities  that  create  very  large 
fonts  on-screen  and  let  the  user  scroll 
around  the  screen  to  see  the  full  lines  of 
text.  FOCUS  supports  CGA,  EGA,  and 
VGA  systems  (including  laptops  and 
notebooks)  and  magnifies  the  screen 
characters  up  to  8  times  their  normal  size. 
It  can  use  expanded  memory  as  a  font 
buffer  when  multiple  fonts  are  loaded 
and  also  lets  the  user  split  the  screen  hori- 
zontally or  vertically.  Business  FOCUS 
increases  the  magnification  capabilities 
to  10  times  normal  size,  adds  support  for 
Hercules  video  adapters  and  for  DOS 
graphics  applications  (up  to  16-times 
magnification),  and  also  magnifies  Win- 
dows 3  jc. 

Artie  sells  a  number  of  additional  sup- 
port packages  for  the  visually  impaired. 
FOCUS  Pedals  ($225)  lets  the  user  con- 
trol scrolling  and  magnification  with  his 
or  her  feet  (an  ISA  interface  card  is  in- 
cluded), and  Gizmo  Pad  ($325)  is  an  ex- 
ternal keypad  that  assists  in  scrolling 
around  the  screen  and  positioning  the 
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cursor.  FOCUS  Print  is  a  software  add- 
on currently  under  development  that 
uses  the  FOCUS  fonts  to  create  large- 
size  printouts  of  ASCII  files  on  Epson  FX 
or  HP  LaserJet  printers. 

Visually  impaired  users  may  also  be 
interested  in  products  sold  by  TeleSen- 
sory  (455  N.  Bernardo  Ave..  Mountain 
View,  CA  94043;  800-227-8418.  415-960- 
0920).  The  Vista  VGA  System  1  ($2,495) 
and  the  Vista/2  System  ($2,595),  are 
hardware/software  combinations  that 
magnify  the  screen  up  to  16  times  for  text 
and  graphics  (including  Windows  3.x). 
These  products  let  the  user  zoom  in  and 
out  on  portions  of  the  screen  and  are  con- 
trollable with  a  mouse.  The  Vista  VGA 
System  1  works  on  any  ISA  bus  system; 
the  Vista/2  System  provides  the  same  ca- 
pabilities for  PS/2  or  other  MCA  systems. 

ZoomText  ($495)  is  TeleSensory's 
software-only  screen  magnifier.  It  works 
with  text  only  and  doesn't  provide  mouse 
support  or  full  zooming  capabilities.  An 
enhanced  version  of  this  product,  Zoom- 
Text  Plus  ($595).  adds  support  for  enlarg- 
ing graphics  and  Windows  3~v. 

TeleSensory  also  has  a  complete  line 
of  Closed  Circuit  Televisions  (CCTVs) 
that  can  be  used  to  enlarge  printed  text 
onto  a  screen  for  easier  reading.  The 
CCTV  line  ranges  from  the  low-end  Voy- 
ager CCD  ($2,395),  which  has  a  12-inch 
black  and  white,  amber,  or  green  monitor 
and  magnifies  text  up  to  45  times  ,  to  the 
high-end  Chroma  CCD.  which  includes 
a  14-inch  ($3,295)  or  a  20-inch  ($3,495) 
color  monitor  and  magnifies  text  60 
times.  There  are  a  number  of  specialized 
options  available  for  all  the  CCTV  sys- 
tems; contact  TeleSensory  for  details. 

Fonts  for  a  DeskJet 

Please  clue  me  in  on  fonts.  I  know  that 
some  come  loaded  on  the  printer,  others 
are  available  on  a  cartridge  that  fits  onto 
the  printer,  and  still  others  are  a  software 
add-on.  What  are  the  advantages  and  dis- 
advantages of  each?  I'm  starting  to  build 
my  system  from  scratch  and  I'd  like  the 
most  versatility  with  the  least  possible 
overlap.  My  initial  printer  selection  has 
been  narrowed  down  to  an  ink  jet  printer, 
either  the  HP  DeskJet  500C  or  a  Canon 
BJC  800/820. 

Harvev  K.  Pollack 
Forest  Hills,  NY 
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►  PC  MAGAZINE  As  you've  discovered, 
there  are  many  ways  to  get  the  typefaces 
you  want  out  of  a  printer.  The  internal 
fonts  have  one  major  advantage:  They're 
always  present,  and  any  printer  drivers 
that  support  your  printer  will  support 
those  fonts.  Unfortunately,  the  number 
of  internal  fonts  is  usually  limited,  so  if 
you  want  more,  you  have  to  purchase 
add-on  fonts,  either  as  a  hardware  car- 
tridge that  plugs  into  a  slot  on  the  printer, 
or  as  software  fonts  that  are  downloaded 
to  the  printer  when  needed.  In  both 
cases,  you  also  have  to  be  sure  that  the 
new  fonts  are  supported  by  your  applica- 
tions, directly  or  with  additional  drivers 
provided  by  the  font  vendor. 

Hardware  font  cartridges  have  the  ad- 
vantage of  speed,  as  the  fonts  become 
part  of  the  printer's  internal  workings. 
However,  the  number  of  fonts  and  differ- 
ent point  sizes  you  get  in  the  cartridge 
are  also  limited.  There  are  a  number  of 
add-on  cartridges  for  the  HP  DeskJet 
500C  series  of  printers  (more  than  there 
are  for  the  Canon  at  this  time),  so  that 
may  be  the  better  choice  for  your  needs. 

Among  the  many  font  cartridges 
available  are  the  Elefont  Cartridges  Plus 
(Elesys  Inc.,  528  Weddell  Dr.,  Sunnyvale. 
CA  94089:  800-637-0500,  408-747-0233: 
$149).  which  includes  four  typeface  fami- 
lies (collections  of  different  point  sizes  of 
the  same  font)  with  sizes  ranging  from  5 
points  to  30  points,  as  well  as  a  number 
of  math  and  scientific  symbols.  Hewlett- 
Packard  Co.  (3000  Hanover  St.,  Palo 
Alto.  CA  94304;  800-752-0900,  415-857- 
1501)  sells  the  WordPerfect  Font  Car- 
tridge ($140),  which  includes  Times  and 
Universal  fonts  in  6  to  24  points  and 
works  with  WordPerfect  4.2  and  later. 

IQ  Engineering  (685  N.  Pastoria  Ave., 
Sunnyvale.  CA  94086;  800-765-3668, 408- 
733-1 161)  is  a  well-known  maker  of  font 
cartridges  for  the  HP  LaserJet  and  also 
provides  a  line  of  cartridges  for  the  Desk- 
Jet, including  the  Super  Cartridge  DJ/500 
Standard  ($99).  which  has  64  fonts.  The 
Super  Cartridge  DJ/500  Professional 
($149)  contains  all  the  fonts  of  the  stan- 
dard model,  plus  a  number  of  large-type 
headline  fonts. 

Finally,  there's  the  25-in-One!  for 
DeskJet  from  Pacific  Data  Products 
(9125  Rehco  Rd.,  San  Diego.  C A  92121; 
619-552-0880;  $149).  another  well-known 
maker  of  cartridges  for  HP  LaserJets. 


The  25-in-One!  includes,  as  its  name 
implies,  25  different  fonts. 

Software  fonts  are  the  most  versatile 
because  they're  generally  not  limited  in 
point  size;  you  can  generate  the  size  of 
the  font  you  need  on  the  fly.  The  proper 
font  is  then  downloaded  to  the  printer 
along  with  the  print  job.  or  it  can  be 
stored  in  the  printer's  on-board  memory 
for  later  use  (at  least  until  the  printer  is 
turned  off).  You'll  have  to  increase  the 
amount  of  RAM  inside  the  DeskJet 
printer  to  use  the  soft  fonts,  though,  as 
they  take  up  RAM  that  would  otherwise 
be  used  for  the  printing  of  text  or  graph- 
ics. Elesys  makes  two  add-on  memory 
boards  for  the  DeskJet:  the  Elememory 
128K  ($89)  and  the  Elememory  256K 
($159).  which  respectively  add  128K  or 
256K  of  on-board  RAM  to  the  printer  for 
holding  downloaded  soft  fonts. 

Soft  fonts  are  widely  available  from 
vendors  such  as  Adobe,  ZSoft,  and  Bit- 
stream,  and  they  support  a  number  of  ap- 
plications. The  best  way  to  use  soft  fonts, 
however,  is  in  one  of  the  graphical  oper- 
ating environments,  such  as  Microsoft's 
Windows  3.1  or  IBM's  OS/2  2.0.  The  soft 
fonts  become  part  of  the  environment 
and  can  be  used  by  any  of  the  environ- 
ment's native  applications.  OS/2  2.0  in- 
cludes the  Adobe  Type  Manager  that  is 
used  by  OS/2  Presentation  Manager  pro- 
grams as  well  as  Windows  3.0  programs 
that  run  inside  OS/2.  Windows  3.1  in- 
cludes internal  support  for  TrueType 
fonts  and  can  also  use  several  third-party 
fonts.  As  with  font  cartridges,  if  you're 
going  to  use  soft  fonts  in  DOS  applica- 
tions, you  need  to  make  sure  that  either 
the  application  supports  the  soft  fonts  or 
that  the  soft  fonts  package  includes  the 
appropriate  drivers  for  the  applications 
you  use. 

For  more  information  about  fonts,  see 
the  review  "Scalable  Fonts  for  the  PC" 
by  Edward  Mendelson  that  appeared  in 
the  September  24, 1 991 .  issue  of  PC  Mag- 
azine. □ 

ASK  THE  ADVISOR 

Send  your  questions  to  Advisor,  PC 
Magazine,  One  Park  Ave.,  New 
York,  NY  10016.  Or  you  can  send 
it  via  e-mail  to  our  MCI  mailbox  (PC 
Magazine)  or,  on  CompuServe,  to 
72241,104. 
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Free  Novell  from  O  C  T  Systems 
Because  we  don't  play  by 
anyone's  rules. 


i 


f  you  thought  all  systems  were  about  the  same,  we'd  like  to  point  out 

what  makes  0-C-T  Systems  so  different. 

We  play  by  our  own  rules.  And  that  means  more  value  for  your 
money  than  you'll  find  anywhere. 

For  example,  we  now  have  an  exclusive  agreement  to  include  Novell 
Desktop*  It  includes  Novell  Lite  and  other  Novell  Desktop  features. 
We  also  include  Windows  and  Intel  Inside  with  every  system.  And  only 
O-C-T  offers  Intel  Outsider  an  optional  program  of  on-site  maintenance 
from  the  Intel  worldwide  maintenance  network.  Add  to  that  our  value 
commitment. 

How  can  we  offer  so  much  performance  for  the  price?  When  it 
comes  to  value,  we  make  our  own  rules. 


to 


MICROSOFT. 

WINDOWS. 
Waih  roRi  \ 


NOVELL® 


'Novell  free  with 
purchase  of  Ether- 
net card.  Licensing 
regulations  stipulate 
buyer  purchase  an 
Ethernet  card  with 
this  system 


The  Intel  Inside  logo  is  a  trademark  ol 
•Affiliated  with  the  Intel/Prime  Service 


Intel  Corporation 
Network. 


0*C*T  HOME  AND 
BUSINESS  SOLUTIONS 


0-C-T  WINDOWS 
SUPER  STATION 


0-C-T 
WORKHORSE 


0-C-T  HIGH 
PERFORMANCE 


386SX-25 


•  Intel"  80386-25SX  running  at 
25  Mhz  •  2MB-70NS  Ram 

•  Bght  Expansion  Slots/Five 
free  slots  •  Five  bay  Mini-Tower 
Case  •  Two  Serial/One  Parallel 
Ports  •  42MB-18MS  Hard  Drive 

•  1.44MB-3.5  Inch  Floppy  Drive 

•  101  Key  Enhanced  Keyboard 

•  SVGA  14"  .39  Dot  Pitch  Color 
Monitor  •  16  Bit  SVGA  Card 

•  AMI  Bios  •  M  S.  DOS  5.0 


$799 


0-C-T 
SUPER-CAD 


486-50DX  EISA 


•  Intel"  80486-50DX  running  at 
50  Mhz  •  32  Bit  Extended  Industry 
Standard  •  256K  Cache  on  Board 

•  8MB-70MS  Ram  Expandable  to 
32MB  on  Board 'Eight  32-Bit 
Expansion  Slots/Five  free  slots  •  6 
Bay  Full-Sized  Tower  Case  •  Two 
Serial/One  Parallel  Ports  •  200 
MB-15MS  Hard  Drive  •  1.44MB- 
3.5  inch  Floppy  Drive  •  1.2MB- 
5.25  inch  Floppy  Drive  •  101  Key 
Enhanced  Keyboard  •  SVGA  14" 
.28  Dot  Pitch  Color  Monitor 

•16  Bit  SVGA  Card  1MB -AMI 
Bios  •  MS.  COS  5.0  •  Windows 
3.1  •  Microsoft  Mouse 


$2,399 


386-33DX 


•  Intel"  80386-33  DX  running  at 
33  Mhz -64K  Cache  on  Board 

•  4MB-70NS  Ram  Expandable  to 
32MB  on  Board  •  Eight  Expansion 
Slots/Five  free  slots  •  Mid-size 
Tower  Case  •  Two  Serial/One 
Parallel  Ports  •  105MB-15MS  Hard 
Drive  •  1.44MB-3.5  inch  Floppy 
Drive  •  1.2MB-5.25  inch  Floppy 
Drive  •  101  Key  Enhanced 
Keyboard -SVGA  14" .28 Dot 
Pitch  Color  Monitor  •  16  Bit  SVGA 
Card  1MB  •  AMI  Bios  •  M.S. 
DOS  5.0  •  Windows  3.1  •  Microsoft 
Mouse 


$1,199 


0-C-T 
NOTEBOOKS 


OLYMPIC  486SX- 
25  Mhz  NOTEBOOK 


•  Intel"  80486SX-25  running  at 
25  Mhz  •  4MB  Ram  •  60MB-18MS 
Hard  Drive  Expandable  to  120MB 

•  1.44MB-3.5  inch  Floppy  Drive 

•  LCD  32/64  Grey  Scale  •  External 
Connection  tor  800  x  600  SVGA 
Monitor  •  83  Key  Compact  Full 
Function  Keyboard  •  Connection 
for  External  Keyboard  •  Two 
Serial/One  Parallel  Ports  •  Auto- 
Switching  Battery  Charger/ 
Transformer  •  Internal  Ni-Cad 
Battery  Supplied  •  Carrying  Case 

•  M.S.  DOS  5.0  and  Full  Manual 


$1,749 


486-33DX  BABY 


•  Intel"  80486-33DX  running  at 
33  Mhz  •  64K  Cache  On  Board 

•  4MB-70NS  Ram  Expandable  to 
32MB  on  Board  •  Eight  Expansion 
Slots/Five  free  slots  •  5  Bay 
Mini-Tower  Case  •  Two  Serial/One 
Parallel  Ports  •  200MB-15MS  Hard 
Drive  •  1.44MB-3.5  inch  Floppy 
Drive  •  1.2MB-5.25  inch  Floppy 
Drive  •  101  Key  Enhanced 
Keyboard -SVGA  14" .28 Dot 
Pitch  Color  Monitor  •  16  Bit  SVGA 
Card  1MB  •  AMI  Bios  •  M.S. 
DOS  5.0  •  Windows  3.1  •  Microsoft 
Mouse 


486-33DX 


•  Intel"  80486-33DX  running  at 
33  Mhz -256K  Cache  On  Board 

•  8MB-70NS  Ram  Expandable  to 
32MB  on  Board  •  Eight  Expansion 
Slots/Five  free  slots  •  6  Bay  Full- 
Sized  Tower  Case  •  Two  Serial/ 
One  Parallel  Ports  •  200MB-15MS 
Hard  Drive  •  1.44MB-3.5  Inch 
Floppy  Drive  •  1.2MB-5.25  inch 
Floppy  Drive  •  101  Key  Enhanced 
Keyboard -SVGA  14" .28 Dot 
Pitch  Color  Monitor  •  16  Bit  SVGA 
Card  1MB  •  AMI  Bios  •  M.S. 
DOS  5.0  •  Windows  3.1  •  Microsoft 
Mouse 


$1,679 


$1,869 


486-50DX  ISA 


•  Intel"  80486-50OX  running  at 
50  Mhz  •  256K  Cache  On  Board 

•  8MB-70NS  Ram  Expandable  to 
32MB  on  Board  •  Bght  16-Bit 
Expansion  Slots/Five  free  slots 

•  6  Bay  Full-Sized  Tower  Case 

•  Two  Serial/One  Parallel  Ports 

•  200MB-15MS  Hard  Drive  •  1.44 
MB-3.5  inch  Floppy  Drive  •  1.2MB- 
5.25  inch  Floppy  Dnve  •  101  Key 
Enhanced  Keyboard  •  SVGA  14" 
.28  Dot  Pitch  Color  Monitor  •  16 
Bit  SVGA  Card  1MB 'AMI  Bios 

•  M.S.  DOS  5.0  •  Windows  3.1 

•  Microsoft  Mouse 


$2,129 


Common  sense  performance  without  price. 


0-C-T  VALUE  COMMITMENT 


1  Free  Novell*  Network  soft- 
ware with  qualifying 
purchase. 

'  30  day  no-questions  asked 
money-back  guarantee. 

1  Exclusive  Intel  Outside*  on- 
site  maintenance  option. 

1 6-day  a  week  toll  free  tech 
support  hotline. 

1  One  year  factory  warranty 
and  service. 

'  Major  credit  cards,  cor- 
porate purchase  orders, 
C.O.D.'s  welcome. 


Call  toll  free 

1  800  829  8586 


OCT 

».  Systems 

Olympic  Computer  Technology,  Inc. 

Northward  Business  Park, 
6830  South  193rd  Street. 
Kent,  WA  98032 

Hours  7:30am-6pm  Mon.-Fri., 
7:30am-5pm  Sat.,  PST 
TEL  (206)  872-5800 
FAX  (206)  872-8114 

LOCATIONS:  Seattle  •  London  •  Paris 


CIRCLE  21 5  ON  READER  SERVICE  CARD 


FASTMICRO  RAISES 
THE  PC  STANDARD 


Our  Next  Generation  of  386  & 
486  PCs 

At  FastMicro,  we've  been  building  PCs  for  over 
six  years,  in  fact,  we've  been  doing  it  since  the  day 
we  went  into  business.  So  when  we  sat  down  to 
design  our  most  powerful  FastData  PCs  ever,  we 
wanted  them  to  stand  apart  from  the  crowd.  We  uti- 
lized the  most  advanced  technology 
available  and  combined  it  with 
the  features  our  customers 
asked  for  most  and  came 
out  with  a  whole  new 
line  of  386  &  486  PCs 
that  are  as  different 
from  our  previ- 
ous products 
almost  as  much  as 
they  are  from  our 
competitors'  boxes 

Our  new  desktop  case  has  extra  RF 
shielding,  tots  of  drive  bays  (notice  the 
seventh  bay  under  the  power  supply),  dual 
cooling  fans  and  a  stylish  pop-off  front  cover. 

Advanced  Case  Desig 

Our  new  desktop  case  is  uniquely  engineered  to 
provide  the  highest  quality  and  maximum  expand- 
ability in  a  space  saving  design.  It  has  a  total  of 
seven  drive  hays  to  accommo- 
date all  of  the  storage  options 
our  customers  tell  us  they  want 
to  be  able  to  add  in  the  future.  It 
also  has  extra  protection  against 
electrical  interference,  unlike     ^^en  adding' 
the  weaker  systems  others  sell.     new  peripherals! 

Dual  Intelligent  Cooling  Fans 

Intel's  new  cIock  doubler  chips  put  out  much 
more  heat  than  its  predecessors.  Some  Overdrive 
processors  even  require  a  heat  sink 
FastMicro's  new  desktop  PCs 
come  with  a  second  tem- 
perature activated  fan  to 
dissipate  system  damaging  heat. 
J^te^trt.  Not  all  systems  are  alike, 
where  the  heat  is!   FastMicro 's  last  longer! 


The  AAost  Processor 
Upgradabilrty  -  All  the 
Way  to  100MHz 

\Ve've  designed  our  new  systems  to 
expand  upon  Intel's  ambitious  upgrade 
strategy.  While  some  other  systems  have 


no  upgrade  path  and  others  only  let  you 
upgrade  from  386DX  to  386DX, 

i486SX  tO  i486SX  Or  i486DX  tO         FastMicro  protects 
i486DX  (or  DX/2),  your  investment 

FastMicro's  new  systems  can  be  upgraded 
to  any  486  processor  -  486SX  or  486DX. 
So  the  486SX  you  get  today  can  be 
upgraded  to  a  486DX  or  DX/2  tomorrow. 
Imagine  buying  a  FastData  486DX/33  now 
and  upgrading  it  to  a  lOOmhz  DX/2  later  - 
our  systems  are  designed  to  do  just  that.  You 
can  go  up  to  a  50mhz  clock  rate  processor  (l  00 
mhz  for  clock  doublers). 

Plus,  unlike  some  other  companies  that  make 
you  purchase  an  expensive  proprietary  "CPU 
Module"  or  "Upgrade  Card"  not  available  anywhere 
else,  all  you  have  to  do  to  upgrade  your  FastData  486 
is  to  install  a  new  processor,  replace  the  clock  crystal 
and  change  some  system  settings.  That's  it  -  no 
catches. 

Upgradable  386/40  Too! 

The  FastData  386-40  is  the  most  upgradable  PC 
on  the  market!  Not  only  do  you  get  the  most  power 
for  your  money  today,  but  you  can  upgrade  your  sys- 
tem to  current  and  future  486  processors.  All  you  do 
to  upgrade  is  plug  in  a  new  processor  &  a  crystal. 
Processors  &  crystals  are  widely  available.  You  can 
install  i486DX,  i486DX/2,  i486SX,  &  announced 
AMD  486  CPUs.  That's  more  flexibility 
than  other  companies'  comput- 
ers. FastMicro  really 
maximizes  value 
today  and  protects 
your  investment 
tomorrow! 

The  FastData  386/40  is  easily 
upgradable  to  486  processors! 


Turbocharge  Windows 
with  486  Local  Bus 
Video  Power! 

FastMicro's  new  systems  feature  the  highest 
performance  video  options  on  the  market  today. 
From  our  standard  lmb  Super  VGA  adapter  to  our 
highest  performance  Windows  accelerator  card  - 
every  video  option  we  offer  consistently  yields  the 
highest  possible  performance  at  the  lowest  possible 
cost. 

Today's  Windows  environment  is  very  depen- 
dent on  video  speed  for  overall  system  perfor- 
mance. The  i486  is  a  high  speed  32  bit  processor, 

it  handles  data  in  and  out 
■^HttHMT  .:  in  32  bit  chunks  at  exter- 
I       .s>  m  a>  1 1  nal  processor  speed  (such 
Kh1]    ~~   J  I  as33mhz).  The  problem 
■  a  i  II  is  that  the  ISA  bus  found 

I     L  'i'ZZ^m  >n  normal  systems  is  16 

  „r«5^»    bit  and  only  runs  at  8 

-"^•^^^T^  mhz,  thus  video  performance 

FastMicro  includes  a  Non-    is  severely  crippled! 
Interlaced  1024x768  Super 

VGA  monitor.  FastMicro  removes  the 

performance  limit  with  its  32  bit  high  speed  local 
bus.  Plug  the  Local  Bus  Video  Card  into  the  spe- 
cial 32  Bit  Slot  and  Windows  flies! 

Powerful  1 70  Mb  IDE 
Hard  Drive. 

FastMicro  includes  Conner's  CP-30174  I70mb 
IDE  hard  drive  standard  in  the  FastData  386/40. 
Conner  has  a  reputation  for  building  the  most  reli- 
able drives  on  the  market,  in  fact,  the  CP-30174 
has  a  MTBF 

(meantime  Ow!^»AwkZ? 


between 

failures)  rating  of  more 
than  150,000  operating 
hours.  If  you  ran  your 
FastData  system  24  hours  a  day 
that's  more  than  17 years] 
Couple  this  with  a  <17  millisec- 
ond access  time  and  32K  built-in  cache  and  you 
won't  want  to  gamble  on  a  less  reputable  drive. 


Why  run  out  of  storage 
with  an  average  120mb 
drive?  FastMicro  gives 
you  the  50mb  bonus. 


FastMicro's 
32  Bit  Local  Bus 
Video  Interface  Breaks  the 
16  Bit  Bottleneck  into  Little  Pieces. 

The  Highest  Performance 
Video  Options 

FastMicro  lets  you  choose  from  several  differ- 
ent video  cards  and  monitors  to  suit  your  individ- 
ual application. 

Some  systems  come  standard  with  our 
Trident  lmb  VGA  card:  it's  16 
bit,  runs  Windows  3  times 
faster  than  standard  8 


FastMicro's  ISA  PowerWin 
VGA  is  over  seven  times 
faster  than  standard  VGA! 


WINDOWS  VIDEO 
PERFORMANCE 


bit  video  cards  and  does 
up  to  1024x768  at  256 
colors.  Other  systems 
come  standard  with  our 

PowerWin™  Hi-Color  ISA  card.  It  uses  a  Tseng 
Labs  ET4000  Windows  Accelerator  Chip,  it's  more 
than  twice  as  fast  as  the  Trident  card  and  it  does  a 
maximum  of  32,768  colors.  Our  S3  NuclearWin™ 

Coprocessor  ISA 
Video  Card 
offloads  the  video 
processing  from  the 
CPU  and,  in  turn, 
significantly  multi- 
plies performance. 
It's  like  having  a 
second  computer  in 
your  computer! 

Choose  one  of 
our  Local  Bus  486 
PCs  and  we'll  include  the  Local  Bus  Version  of  our 
PowerWin  Accelerator  -  it  screams  through 
Windows  graphics.  You  can  also  upgrade  to  the 
Local  Bus  Version  of  the  NuclearWin  Card  -  it  will 
run  Windows  up  to  100  times  faster  than  standard 
VGA  Cards.  Fasten  your  seat  belts! 


■  ooo 


Sunda/d  Tndmt  ET4000  ET4000     S3  S3 
8  Bit      16 Brt     16 Bit  LoulBus   16 Bit  LocalBus 
VGA      VGA      VGA      VGA      VGA  VGA 
Tested  On  33mhi  FntDiti  486  Systems  Using 
PC  Migaztne  Windows  Benchmark  Tests 
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FASTMICRO  PRESENTS 
THE  FASTEST  386  PC'S 

FastData  386/40 

$1499 


INCLUDES 

Am386DXL™  40mhz  Processor 
64K  Static  RAM  Cache 
Upgradable  to  486  Processors. 
4  megabytes  of  high  speed  RAM. 
170  mb  17ms  IDE  hard  disk,  1:1  interleave  with  32K  cache. 
1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 
New  Generation  Desktop  Case. 
72hz  Non-interlaced  14"  SuperVGA  color  monitor, 
1024x768  resolution. 

16  bit  SVGA  card  with  1  mb  Ram,  32,768  Colors  & 
Windows  Accelerator. 

Clock  calendar,  parallel  port,  game  port  and  two  serial  ports. 
8  expansion  slots,  2  occupied. 
Microsoft  Windows  3.1  &  Mouse. 
MS-DOS  5.0. 
FastMicro  Peace  of  Mind. 


PC  MAGAZINE 
INSTRUCTION  MIX  SCORES 


Want  the  fastest  386? 

Why  settle  for  anything  slower,  the  40  mhz 
Am386DXL  from  Advanced  Micro  Devices  is  the 
fastest  386  chip  on  the  market,  hands  down.  Not 
only  does  it  outperform  all  other  386  chips,  it  even 
outperforms  many  486 
processors  too.  When 
looking  for  a  386  or  486 
PC,  look  for  the 
Am386DXL-40;  it's  over 
20%  faster  than  33mhz  386 
processors,  over  3 1  %  faster 
than  the  Cx486SLC-25, 
over  50%  faster  than  the 
i486SX-20,  and  over  13% 
faster  than  the  i486SX-25 
(in  MIPS  as  tested  by 
Power  Meter  vers.  1.5). 
The  data  speaks  for  itself  - 
don't  pay  more  and  get  less. 

Look  under  the  hood. 

^mmhh      The  AMD  processor  is  cas_\  to  spot. 

Just  look  for  the  logo  to  the  left.  It's  the 
■     I  only  way  to  get  the  fastest  386  perfor- 
^  mance  at  the  price  of  an  ordinary  386  PC 


More  Power  Per  Dollar. 

Not  only  is  the  Am386DXL-40  faster  than  the 
i486-25,  it's  a  better  value  too!  The  AMD  chip 
costs  a  lot  less  than  the  price  of  the  486SX  and 
FastMicro  passes  the  savings  and  performance  gain 
on  to  you.  Plus,  there  is  no  sacrifice  in  upgrad- 
ablility! 

Certified  Compatible  -  of 
Course. 

The  Am386  processor  family  is  certified 
compatible  with  all  386  compatible  hardware 
and  software.  It  has  flawlessly  passed  tests 
from  every  top  computer  publication 
and  has  been  tested  in  over  100 
different  386  systems  (including    «  vw 
a86/25  486SX/20  386/33  486/25  Am386/40   FastMicro's)  and  passed  all  tests 
inLtoA  Ja2,1,^1992  fc.Malazinn  without  a  single  failure  or  incom- 

,  the  Am386/ 40  was  faster  than  all  ,  fc  .,  ...  , 

patibility.  Its  compatibility  has  even 
been  certified  by  XXCAL  Testing  Labs. 

The  Fastest  386SX  Too! 

The  latest  high  performance  386  processor  from 
Advanced  Micro  Devices  is  the  Am386SXL-33.  It's 
32%  faster  than  25mhz  386SXs  and  combined  with 
FastMicro's  16K  optimized  cache,  it  boosts  perfor- 
mance to  74%  above  normal  386SX-25  levels. 


Accordin 
Review, 

other  386  processors,  it  was  even  faster 
than  most  available  486  processors! 


Co| 


Ultra-Fast,  Ultra  Clear  Video 

Order  the  FastData  386/40  and  we'll  include  our 
PowerWin  Windows  Video  Accelerator  Card  at  no 
extra  charge.  Its  Tseng  Labs  ET-4000  graphics  accel- 
erator runs  Windows  over  seven  times  faster  than 
standard  VGA  cards  and  its  Siena 
Ramdac  Hi-color  chip  deliv- 
ers up  to  32,768  colors. 
We  top  your  system  off 
with  a  Non-interlaced  Super 
VGA  monitor  with  resolutions 
to  1024  x  768  and  a  sparkling  72hz  refresh  rate.  Order 
either  of  our  Am386SXL  models  and  we  include  the 
non-interlaced  monitor  with  a  1  mb  Super  VGA  Card 
(its  over  two  times  faster  than  standard  cards). 

Remember,  when  you  buy  from  FastMicro,  you 
can  choose  from  hun- 
dreds of  hardware  and 
software  products  to 
enhance  your  system. 

Legendary 
FastMicro 
Service 

FastMicro  backs  up 
all  FastData  PC's  with 
the  most  comprehensive 


EDITOR  S  CHOICE 
VIDEO  BUNDLE 

Upgrade  your  FastData  386  system  to  the 
PC  Magazine  Editors '  Choice  Diamond 
Stealth  VRAM  and  the  PC  Magazine 
Editors'  Choice 
MAG  ColarritwIlS 
IS"  Super  VGA 
Monitor  for  just 


your  FastData  PC.  In  the  unlikely  event  a  part  should 
fail  during  the  one  year  warranty,  we'll 
express  ship  you  the  replacement  part.  If 
we  still  can't  resolve  the  problem,  we'll 
send  GE  on-site  or  replace  the  system  at  G£ 
no  charge. 

Why  buy  your  PC  from  one  company 
and  your  software  and  peripherals  from 
another?  FastMicro  supports  you  better 
with  our  complete  inventory  of  all  the 
leading  computer  products  at  low  FastMicro  prices. 

BUYER'S  CHECKLIST 


service  in  the  business.  Seven  day  a  week  toll-free 
technical  support  is  included  for  as  long  as  you  own 


FastData 
386/40 

Other 

386's 

\JU\Ct 

486SX's 

386  Priced 

40mhz  Performance 

486SX  Overdrive  Ugr. 

486DX  Upgradeable 

486DX2  Upgradeable 

Cache  Upgradeable 

? 

170mb  Conner  Drive 

7  Drive  Bays 

Dual  Cooling  Fans 

GE  On-Site  Service 

7th  Year  in  Business 

■ 
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FastData386SX/25 

$1299 

•  Am386SXL™  25mhz  Processor 

•  4  megabytes  of  high  speed  RAM. 

•  120  mb  17ms  IDE  hard  disk,. 

•  1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 

•  Mini-Tower  Chassis. 

•  72hz  Non-interlaced  14"  SuperVGA  monitor, 
1024x768  resolution. 

•  16  bit  SVGA  card  with  1  mb  Ram. 

•  Clock  calendar,  parallel  port,  game  port  and 
two  serial  ports. 

•  MS-DOS  5.0,  Microsoft  Windows  3.1  & 
Mouse  Included. 

FastData386SX/33 

$1339 


MICRO 


1-800-551-0386 


•  Adds  a  16K  Static  Ram  Cache 

FastMicro,  Inc. 
4405  East  Baseline  Road 
Phoenix,  AZ  85044 
Toil-Free:  800-821-9000 
Fax:  602-431-8300 

I99S  l  aMMkii'.  Inc.  AntW>  is  a  ir.kJcnur  k  ot  Advanced  Micm  IX-viccv  All  c4her 
(r.klciiunVs  j^kntrnkxlircd.  I'ncesand  mr*ic>  hack  L'tiaraniec  dn  in*  include  shipping. 


FASTMICRO  486 
POWERSTATIONS 


BUYER'S  CHECKLIST 

FastData  Other  Other 
486's  486SX's  486DX,s 
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486SX  Overdrive  Ugr. 
486DX  Upgradable 
486DX2  Upgradable 
586  Upgradable 
High  Speed  video 
7  Drive  Bays 
Dual  Cooling  Fans 
GE  On-Site  Service 
Money  Back  Guarantee 
7th  Year  in  Business 

A  Full  Line  of  Upgradable 
486  Computers. 

FastMicro  lets  you  choose  the  right  486  from 
our  complete  lineup.  The  FastData  486SX/25  is 
the  ideal  machine  for  those  who  want  486  power 
and  upgradability,  but  are  on  a  386  budget.  It 
includes  a  reliable  120mb  Conner  hard  drive  and 

FastData  Local 

Bus  486DX/33 

$1799 

•  i486DX™  33mhz  Processor  with  8K  Internal 
Cache  and  1 28K  Memory  Cache. 
486DX  and  486DX/2  Processor  Upgradable 
4  megabytes  of  high  speed  RAM. 
170  mb  17ms  IDE  hard  disk  with  32K  ache. 
32  Bit  Local  Bus  Video  Slot. 
32  Bit  Local  Bus  Windows  Accelerator  Card 
with  16.7  million  colors  maximum. 
1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 
Next  Generation  Desktop  Case  with  7  Drive 
Bays  and  Dual  Cooling  Fans. 
72hz  Non-interlaced  14"  Super  VGA  monitor, 
1024x768  resolution. 

Parallel  port,  game  port  and  two  serial  ports. 
MS-DOS  5.0,  Windows  3.1  &  Serial  Mouse. 


a  full  four  megabytes  of  memory  - 
enough  for  the  most  intensive  Windows 
applications. 

For  those  who  need  the  highest  per- 
formance Windows  workstation  at  a  low 
cost,  the  FastData  Local  Bus  486DX733  delivers 
high-speed  486  power,  stunning  32  bit  local  bus 
video  speeds  and  a  large  1 70mb  Conner  hard 
drive  at  a  great  price/performance  ratio. 


The  new 
FastData  DX/2 
and  EISA  sys- 
tems deliver  the 
latest  in  advanced 
technology  at 
award-winning 
FastMicro  price 
points. 

Whatever 
your  needs, 
FastMicro  can 
meet  them. 


5. 


8. 


WHY  FASTMICRO? 

Six  years  experience  building  PCs 
Award-winning  designs 
One-stop  shopping:  we  sell  all  the 
top  hardware  &  software  products 
Our  systems  are  designed  to  last 
longer 

Toll-free  technical  support  -  7  days 
a  week 

Advance  parts  replacement  via 
Airborne  Express 
GE  on-site  service  included  at  no 
extra  charge  should  unusual  prob 
lems  arise 

30  day  money-back  satisfaction 
guarantee 


Co 


Start  with 
Fast/Micro  -  Stay 
with  FastMicro. 

Why  call  one  company  to 
order  your  PC  and  another  for 
everything  else?  FastMicro  is 
the  only  leading  system  vendor 
that  also  advertises  a  full  line  of 
software,  peripherals  and  more  to 
complete  your  system  and  keep 
you  abreast  of  all  the 
latest  tech-  -~-s= 
nology 
products 
to  maxi- 
mize your 
computing 
productivity. 

Four  times  a  year,  we'll  send 
you  our  informative  catalog  fea- 
turing over  four  hundred  PC 
products  at  low  FastMicro  prices. 
It  features  everything  from 
Windows  software  to  books, 
accessories  to  networking,  and 
printers  to  games.  FastMicro  is 
truly  your  one-stop  shop! 

Satisfaction 
Guaranteed 

We'd  love  to  add  you  to  the 
FastMicro  family  of  satisfied 
customers.  Every  FastData  486 
PC  comes  with  our  30  day 
money  back  satisfaction  guaran- 
tee. 

But  if  you're  like  the  majority 
of  our  customers,  you'll  be  very 
satisfied.  After  all,  at  FastMicro, 
we  want  you  as  a  customer  for 
life  -  not  just  today. 


When  in  Phoenix,  come  see  us 

at  our  107,000  square  foot 
facility.  For  now,  a  call  will  do. 


FastData 
486SX725 


i486SX™  25mhz  Processor  with  8K  Internal 

Cache  &  64K  Static  Ram  Cache. 

486  Processor  Upgradable. 

4  megabytes  of  nigh  speed  RAM. 

170  mb  17ms  IDEliard  disk,. 

1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 

Mini-Tower  Chassis. 

72hz  Non-interlaced  14"  Super  VGA  moni- 
tor, 1024x768  resolution. 
PowerWin  Hi-Color  Windows  Accelerator. 
Clock  calendar,  parallel  port,  game  port  and 
two  serial  ports. 
8  expansion  slots,  2  occupied. 
MS-DOS  5.0. 

Microsoft  Windows  3.1  &  Serial  Mouse. 
FastMicro  Peace  of  Mind 


FastData 
486DX/33 

$1699 

i486DX™  33mhz  Processor  with  8K  Internal 
Cache  &  128K  Static  Ram  Cache. 
Built-in  Math  Coprocessor. 
486  Processor  Upgradable. 
4  megabytes  of  nigh  speed  RAM. 
170  mb  17ms  IDE  hard  disk,. 
1  2mb  5.25"  &  1 .44mb  3.5"  drives. 
New  Generation  Desktop  Case. 
72hz  Non-interlaced  14  SuperVGA  moni- 
tor, 1024x768  resolution. 
PowerWin  Hi-Color  Windows  Accelerator. 
Clock  calendar,  parallel  port,  game  port  and 
two  serial  ports. 
MS-DOS  5.0. 

Microsoft  Windows  3.1  &  Serial  Mouse. 
Add  $300  for  EISA  (Business  Use  Only). 

FastData 
486DX/50 

$1999 

i486DX™  50mhz  Processor  with  8K  Internal 
Cache  &  256K  Static  Ram  Cache. 
Built-in  Math  Coprocessor. 
486  Processor  Upgradable. 
4  megabytes  of  nigh  speed  RAM. 
170  mb  17ms  IDETiard  disk,. 
1 .2mb  5.25"  &  1 .44mb  3.5"  drives. 
New  Generation  Desktop  Case. 
72hz  Non-interlaced  14"  SuperVGA  moni- 
tor, 1024x768  resolution. 
PowerWin  Hi-Color  Windows  Accelerator. 
Clock  calendar,  parallel  port,  game  port  and 
two  serial  ports. 
MS-DOS  5.0. 

Microsoft  Windows  3.1  &  Serial  Mouse. 
Add  $300  for  EISA  (Business.  Use  Only). 


"MICRO 


1-800-824-6000 


FastMicro,  Inc. 
4405  East  Baseline  Road 
Phoenix,  AZ  85044 
Toll-Free:  800-824-6000 
Fax:  602-431-8300 

©  I W2  FastMicro.  Inc.  i486.  Intel  and  the  Intel  Inside  L0|0  are  trademarks 
Of  Intel  Corporation.  Windows  is  a  trademark  of  Microsoft.  Prices  and 
money  hack  guarantee  do  not  include  shipping. 
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EISA  Cache 

Ariel's  systems  deliver 
performance.  "A  scorching 
performer"  is  the  way  PC  Sources 
described  our  486DX-50  EISA 
system  in  a  May  review. 
The  boost  from  256k  cache  on  the 
motherboard;  from  AMI'S  caching 
controller;  from  a  300  or  optional 
450  watt  PC  Power  and 
Cooling  power  supply; 
provides  the  disk 
intensive  workstation 
you  demand  for  CAD; 


VESA  Local  Bus 

Ariel's  VLB  systems  use  the  VESA 
standard  local  bus  to  run 
applications  with  unprecedented 
speed.  Using  a  VL-Bus  graphics 
adapter  and  hard  disk  controller, 
your  system's  performance 
improves  up  to  400%. 
All  VLB  systems  include  state-of- 
the-art  technology  with  features 
like  2-VL-Bus  slots;  2  integrated  VL- 
Bus  IDE  Controllers;  Auto 
Configuring  Hard  Disk  Drive  Setup; 
BIOS  support  for  2.88  Floppy  Disk 
Drives;  Hash  EPROM  BIOS  and  a 
Micronics  motherboard. 


ARIEL  DESIGN 
KEEPS  SETTING 
THE  PACE. 
NOW  WITH  VESA 
LOCAL  BOS. 

"The  Ariel  is  a  fast 
performer... good 
speed,  good  build, 
good  price  and  gcxxl 
support." 

September  15,  1992 

"Honorable  Mention". 
Ariel's  486DX2-50 

Desk  Top  Publishing;  File  Servers' 

WINDOWS  POWER  STATIONS  WITH  BORLAND  SOFTWARE 


Customization 

Ariel's  technical  staff  provides  the 
support  you  need  when  you 
customize  with  hard  drives,  tape 
drives  and  other  power  hungry 
peripherials.  We  offer  monitor 
upgrades  from  NEC,  including  the 
NEC  5FGX;  NEC  CD  ROMs,  and  up 
to  2.1  gigabyte  hard  drives  from 
Maxtor,  Fujitsu  and  Micropolis. 
Software  Options. 

IBM  OS/2  2.0  or       f  jf|l 
•  Microsoft  Windows  3.1 
a  choice  of  Borland 

Software 


486SX-25VLB  $1845 
486DX2-50VLB  $2295 

Intel  486SX-25CPU 

or  486DX2-50  CPU 

Micronics  Motherboard 

256k  Cache  on  486DX2-50 

6  Bay  Tower  Case,  250  Watt  PS 

4  Meg  70ns  RAM 

1.2  or  1.44Mb  FDD 

120  Mb  IDE  Hard  Drive 

2-S  Ports.  1-PPort 

Two  32-Bit  VESA  Local  Bus  Slots 

16-bit1024  VGA  Adapter  Card 

ViewSonic  4E  Color  14"  VGA 

MSDOS  5.0/Windows  3.1 /MS  Mouse 

Keytronics  101  Keyboard 

Choice  of  Borland  Application  Software 


486DX-33VLB  $2595 
486DX2-66VLB  $2995 

Intel  486DX-33  CPU 
or486DX2-66  CPU- 
Micron  ics  Motherboard  256k  Cache 
6  Bay  Tower  Case;  250  Watt  PS 
4  Meg  70ns  RAM 
1.2  and  1.44  MB  Teac  FDD 
213  Mb  Maxtor  IDE  Hard  Drive 
2-S  Ports,  1-PPort 
Two  32-Bit  VESA  Local  Bus  Slots 
VESA  Local  Bus  Video  Card 
with  1  Mb  RAM  72  Hz  refresh 
ViewSonic  6  Nl  14'  Color  VGA 
MSDOS  5QWmdows  3.1/MS  Mouse 
Keytronics  101  Key  Keyboard 
Choice  of  Borland  Application  Software 


486DX-50EISA  $4495 
486DX2-66EISA  $4695 

Intel  486DX-50  CPU 
or  486DX2-66  CPU 

Micronics  Motherboard,  256k  Cache 

8  Bay  Tower  Case.  300  Watt  PS 

4  Meg  70ns  RAM 

1.2  and  1.44  MB  Teac  FDD 

520  Mb  Fujitsu  SCSI  Hard  Drive 

2-S  Ports,  1-PPort 

AMI  EISA/SCSI  Controller, 

386SX-16/1  Mb 

Diamond  Stealth,  1  Mb  RAM  72  Hz 

ViewSonic  6  Nl  14"  Color  VGA 

MS  DOS  5Q/Windows/3.1  MS  Mouse 

Keytronics  101  Keyboard 

Choice  of  Borland  Application  Software 


OS/2  WORKSTATION 

486DX-33VLB  $4995 
486DX2-66VLB  $5395 

Intel  486DX-33  CPU 

or486DX2-66CPU 

Micronics  Motherboard,  256k  Cache 

8  Bay  Tower  Case,  300  Watt  PS 

8  Meg  70ns  RAM 

1 .2  and  1 .44  MB  Teac  FDD 

520Mb  Fujitsu  SCSI  Hard  Drive 

WangTek  5525ES  Tape  with  Sytos 

UltraStore  34F  VLB  SCSI  Controller 

2-S  Ports,  1-PPort 

VESA  Local  Bus  Video  1  Mb  VRAM 

ViewSonic  6  Nl  14"  Color  VGA 

MS  DOS  5.0/MS  Mouse 

Keytronics  101  Keyboard 

IBM  OS/2 


Jf\  Ariel  Design,  Inc. 

fiH&l  COMPUTER  SOLUTIONS 

145  Webster  St.  Hanover  MA  02339 

1-800-952-7435 

Hours:  Monday  -  Friday  9:00  a.m.  -  8:00  p.m.  EDT 
Saturday  11:00-4:00 


VISA 


CiHGLfc  20tt  UN  HfcADfcH  SfcHVrCfc  CAHU 


Lifetime  Toll  Free  Technical  Support. 
30-Day  Money  Back  Guarantee. 
One  Year  Warranty. 
Express  Parts  Replacement 
Optional  On  Site  Service. 
Bulletin  Board  System. 
Leasing  Options  Available. 

No  surcharge  for  VISA,  Mastercard  or  Discover.  Prices 
and  specifications  are  subject  to  change  without  notice. 
Prices  do  not  include  shipping  IBM  and  OS/2  are 
registered  trademarks  ol  the  International  Business 
Machine  Corp  Other  brands  and  product  names  are 
trademarks  or  registered  trademarks  of  their  companies. 
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TUTOR 

Upper-Memory  Conflicts:  What  to  do  when  EMM386 
fails  to  recognize  adapter  ROM  or  RAM. 


Upper-Memory  Conflicts 

I  have  a  persistent  problem  that  neither 
the  technicians  at  Northgate  nor  the  com- 
puter support  personnel  at  the  university 
where  I  teach  have  been  able  to  solve. 
When  I  load  a  memory-resident  program 
or  device  driver  high  using  DOS  5.0,  my 
PC  locks  up,  despite  the  fact  that  typing 
MEM  /C  shows  more  than  80K  of  upper 
memory  free.  Can  you  tell  me  why  this 
is  happening  and  what  I  can  do  about  it? 
I  have  enclosed  a  copy  of  my  CON- 
FIG.SYS file. 

C.  C.  Chu 
Ithaca,  New  York 

►  PC  MAGAZINE  The  most  common  cause 
for  unexplained  lockups  that  occur  when 
a  program  or  device  driver  is  loaded  high 
is  that  EMM386.EXE  has  mapped  an  up- 
per memory  block  (UMB)  into  a  region 
of  memory  containing  adapter  ROM  or 
RAM.  When  this  happens,  conflicts  oc- 
cur that  ultimately  produce  a  system 
crash.  In  the  typical  scenario,  a  UMB  is 
created  over  a  region  of  memory  that 
contains  ROM.  When  a  program  tries  to 
access  code  or  data  stored  in  that  ROM, 
the  memory  access  is  redirected  to  the 
UMB.  The  program  doesn't  realize  that 
the  information  it  just  obtained  didn't 
come  from  the  ROM,  so  it  attempts  to 
execute  the  code  or  to  act  upon  the  data. 
Because  the  code  or  data  is  bogus,  the 
CPU  locks  up. 

How  does  this  situation  occur?  When 
EMM386.EXE  is  loaded  with  a  RAM  or 
NOEMS  switch,  it  scans  the  COOOh  and 
DOOOh  segments  of  upper  memory  for 
unused  address  space  it  can  convert  to 
UMB  RAM  or  use  for  an  EMS  page 
frame.  This  conversion  is  accomplished 
by  running  DOS  in  Virtual  86  mode  and 
using  the  paging  capability  of  the  80386 
chip  to  redirect  memory  accesses  from 


BY   JEFF  PROSISE 

addresses  in  upper  memory  (the  region 
from  640K  to  1MB)  to  addresses  in  ex- 
tended memory  (memory  above  1MB). 
To  the  user,  it  appears  that  empty  areas 
between  640K  and  1MB  have  been  back- 
filled with  usable  RAM. 

Figure  1  illustrates  what  happens 
when  EMM386.EXE  is  asked  to  create 
UMB  RAM  on  a  PC  whose  COOOh  and 
DOOOh  segments  are  free  of  adapter 
ROM  and  RAM.  On  this  PC, 
EMM386.EXE  creates  a  128K  UMB  that 
occupies  the  COOOh  and  DOOOh  segments. 

The  most  reliable  way  to 
resolve  upper-memory 
conflicts  in  your  system  is  to 
experiment  with  different 
X=  switches  until  you 
find  one  that  works. 


If  there  is  unused  address  space  else- 
where in  upper  memory,  it  can  be  con- 
verted to  UMB  RAM  by  adding  an  1= 
(Include)  switch  to  the  line  in  CON- 
FIG.SYS that  loads  the  EMM386.EXE 
driver.  For  example,  if  the  EOOOh  seg- 
ment of  memory  is  unused  on  your  ma- 
chine (as  it  is  on  most  PCs),  installing 
EMM386.EXE  with  an  I=E000-EFFF 
switch,  as  in 

DEVICE=C: \DOS\EMM386.EXE  NOEMS 
I=E000-EFFF 

creates  an  extra  64K  of  UMB  RAM  that 
you  can  use  to  load  TSRs  and  device  driv- 
ers high. 

Figure  2  shows  what  the  upper  mem- 
ory area  would  look  like  on  the  same  PC 


if  EMM386  detects  a  32K  region  of 
adapter  ROM  or  RAM  spanning  seg- 
ment addresses  C800h  to  CFFFh.  In  this 
configuration,  EMM386.EXE  creates 
two  UMBs:  a  32K  UMB  located  at  seg- 
ment address  COOOh  and  a  64K  UMB  at 
DOOOh,  judiciously  avoiding  the  32K  re- 
served for  hardware  use.  This  gives  you 
32K  less  UMB  RAM  to  use  with 
LOADHIGH  and  DEVICEHIGH,  but 
it  ensures  that  TSRs  or  device  drivers 
loaded  high  will  not  conflict  with  the 
adapter  that  is  using  that  part  of  upper 
memory. 

In  your  case,  EMM386.EXE  probably 
failed  to  recognize  a  region  of  adapter 
ROM  or  RAM.  This  is  a  common  prob- 
lem among  DOS  5.0  users,  because  it's 
impossible  for  EMM386.EXE  to  identify 
all  adapter  ROMs  and  RAMs  on  all  PCs. 
(Third-party  memory  managers  such  as 
QEMM-386  and  386MAX  do  a  better  job 
of  avoiding  conflicts  than  EMM- 
386.EXE,  but  even  they  are  not  perfect.) 
Your  CONFIG.SYS  file  indicates  that 
you  haven't  used  the  1=  switch  to  create 
additional  UMB  RAM,  so  the  conflict 
must  lie  somewhere  in  the  COOOh  or 
DOOOh  segments.  If  you  can  identify  the 
area  where  the  conflict  occurs,  you  can 
solve  the  problem  by  excluding  the  of- 
fending region  of  memory  from 
EMM386.EXE  with  an  X=  switch.  The 
key,  though,  is  to  find  out  exactly  where 
the  conflict  occurs. 

RESOLVING  UPPER-MEMORY  CONFLICTS 
There  are  several  ways  to  pinpoint 
sources  of  conflict  between  EMM- 
386.EXE  and  the  hardware  installed  in 
your  system.  The  most  reliable  method 
is  to  experiment  with  different  X= 
switches  until  you  find  one  that  works. 
The  ideal  solution  is  the  one  that  excludes 
the  smallest  amount  of  memory  from 
EMM386.EXE  and  at  the  same  time  pre- 
vents lockups. 
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Upper  Memory  with  No  Adapter  ROM  or  RAM 


Reserved  (ROM  BIOS) 


10000 

—  F000 

—  E000 

c 

a 

E 

—  D000 

1 

t/i 

—  COOO 

B0O0 

A0O0 

Possibly  ROM  BIOS 


UMB(128K) 


Reserved  (video  buffer) 


Flgurt  1:  On  a  PC  with  no  adapter  ROM  and  RAM  in  the  COOO h  and  DOOOh  segments, 
EMM386.EXE  will  create  128K  of  UMB  RAM  starting  at  COOOh  and  extending  to 
the  top  of  DOOOh.  Most  versions  of  EMM386.EXE  will  not  use  the  AOOOh,  BOOOh, 
EOOOh,  and  FOOOh  segments  of  upper  memory  unless  instructed  to. 


The  fastest  way  to  locate  the  adapter 
ROM  is  to  determine  where  it  isn't.  Alter 
your  CONFIG.SYS  to  exclude  half  of  the 
total  address  range  used  by  EMM386, 
then  load  a  TSR  or  device  driver  high  and 
reboot.  If  your  PC  still  locks  up.  modify 
CONFIG.SYS  once  again  to  exclude  the 
other  half.  The  object  is  to  determine  in 
which  half  the  conflict  lies.  Repeat  this 
process  until  halving  the  excluded  region 
further  fails  to  prevent  lockups. 

An  example  will  help  to  clarify.  Sup- 
pose your  PC — like  the  one  in  Figure  2 — 
contains  a  32K  adapter  ROM  at  C8(X)h 
that  EMM386.EXE  failed  to  identify.  As- 
suming that  there  are  no  other  adapter 
ROMs  or  RAMs  occupying  space  in  the 
COOOh  and  DOOOh  segments  and  that 
you've  loaded  EMM386.EXE  with  a 
NOEMS  parameter,  EMM386  will  create 
128K  of  UMB  RAM  on  this  PC— 64K 
each  in  the  COOOh  and  DOOOh  segments. 
Since  EMM386  failed  to  recognize  the 
ROM  in  the  COOOh  segment,  the  PC  will 
probably  lock  up  shortly  after  it's  booted. 

The  first  step  in  resolving  the  conflict 
is  to  exclude  the  entire  COOOh  segment 
of  memory  by  installing  EMM386.EXE 
with  the  line 

DEVICE=C: \DOS\EMM386.EXE  NOEMS 
X=C000-CFFF 

Now  load  the  same  program  high  that 
precipitated  the  lockup  before,  and  re- 
boot. You've  excluded  the  entire  COOOh 
segment  so,  if  your  PC  still  locks  up,  you 
know  that  the  conflict  must  lie  in  the 


DOOOh  segment.  If 
the  PC  doesn't  lock 
up,  the  conflict  lies 
in  the  COOOh  seg- 
ment. Either  way, 
you  have  identified 
64K  of  address 
space  that  you  can 
safely  convert  to 
UMB  RAM. 

In  our  test  con- 
figuration, the  PC 
doesn't  lock  up 
when  the  COOOh 
segment  is  ex- 
cluded. So  far,  so 
good.  You  can 
safely  load  TSRs 
and  device  drivers 
high,  though  you've 
unnecessarily  excluded  32K  of  empty  ad- 
dress space  that  could  be  converted  to 
UMB  RAM.  The  next  step  is  to  narrow 
the  excluded  address  range  further  by  in- 
stalling EMM386.EXE  with  the  line 

DEVICE=C: \DOS\EMM386.EXE  NOEMS 
X=C000-C7FF 

This  time,  the  PC  will  lock  up  because 
the  half  you  excluded  is  not  the  half  that 
contains  the  adapter  ROM.  To  remedy 
this,  reload  EMM386.EXE  with  the  line 

DEVICE=C: \DOS\EMM386.EXE  NOEMS 
X=C800-CFFF 

After  rebooting,  you  should  find  that  96K 
of  UMB  RAM 


the  conflict  between  EMM386.EXE  and 
the  adapter  ROM  and  still  have  96K  of 
UMB  RAM  in  which  to  load  programs. 
This  technique  of  repeatedly  halving  the 
region  of  memory  you  exclude  from 
EMM386.EXE  works  with  adapter 
ROMs  and  RAMs  as  little  as  4K  in 
length — the  smallest  region  of  address 
space  that  you  can  exclude  from 
EMM386.EXE. 

WHY  CONFLICTS  OCCUR  Why  do  these 
conflicts  occur?  Because  identifying 
ROM  and  RAM  in  the  upper-memory 
area  is  a  tricky  business.  Adapter  ROMs 
are  generally  easy  to  identify  because 
they  begin  on  even  2K  boundaries  and 
contain  hardware  signatures  that  identify 
them.  The  signature  consists  of  a  word 
with  the  value  AA55h  at  the  beginning 
of  the  ROM  module,  followed  by  a  byte 
that  identifies  the  length  of  the  ROM  (in 
bytes)  divided  by  512.  As  a  further  safe- 
guard, the  result  of  a  modulo  operation 
performed  between  the  sum  of  all  the 
bytes  stored  in  ROM  and  the  value  lOOh 
must  be  0.  (A  modulo  operation  is  an 
arithmetic  operation  whose  result  is  the 
remainder  of  a  division  operation.)  In 
other  words,  the  sum  of  all  the  values 
stored  in  ROM  must  be  evenly  divisible 
by  256  or  the  ROM  is  not  considered 
valid.  Hardware  manufacturers  typically 
tweak  the  value  of  the  final  byte  so  their 
ROM  modules  meet  this  criterion.  Dur- 
ing startup,  your  PC's  POST  (Power-On 
Self  Test),  which  is  contained  in  system- 
board  ROM,  uses  the  signatures  to  iden- 
tify adapter  ROMs.  If  you're  a  program- 


is 

available  and  that 
lockups  do  not  oc- 
cur. Further  at- 
tempts to  reduce 
the  size  of  the  ex- 
cluded region  will 
fail  because  exclud- 
ing either  half  still 
results  in  EMM- 
386.EXE  convert- 
ing 16K  of  space  oc- 
cupied by  ROM  to 
UMB  RAM. 

Simply  by  mak- 
ing the  X=C800- 
CFFF  switch  a  per- 
manent part  of  your 
CONFIG.SYS  file, 
you  can  eliminate 


Upper  Memory  with  a  32K  Adapter  ROM 
At  C800h 


—  10000 

Reserved  (ROM  BIOS) 

—  F000 

—  E000 

UMB  (64K) 
32K  adapter  ROM 

Segment 

—  D000 

UMB  32K 

—  COOO 

Reserved  (video  buffer) 

—  B000 

—  A0O0 

Figure  2:  On  a  PC  with  a  32K  adapter  ROM  In  the  upper  half  of  the  COOOh  segment, 
EMM386.EXE  will  divide  upper  memory  into  two  UMBs.  Conflicts  will  occur  if 
EMM386.EXE  falls  to  recognize  a  region  of  memory  reserved  for  ROM,  and  maps 
a  UMB  into  this  space. 
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MS-Works 
Installed  On 
Every  System! 

PC  Magcuine  Editor'* 
Cholc* 


FANTASTIC  PERFORMANCE, 
SERVICE,  AND  EXPANDABILITY! 

"Aetna  has  fantastic  overall  performance,  excellent  service,  and  very  good 
expandability. "  PC  World  Best  Buy,  October  1 992 


ACMA  386-33/40MHz 

•  4MB  RAM 

•  1 .2MB  &  1  44MB  floppy  drives 

•  1 20MB  hard  drive 

•  Super  VGA  color  monitor  (1024  x768,  N.I.) 

•  Super  VGA  card  with  1  MB 

•  DOS  5.0,  Windows  3.1,  MS-Works,  &  Glossary 

•  101  keyboard  &  high  resolution  serial  mouse 

33MHz  $  \A9S  -  40MHz  $  1,525 
ACMA  486SX-25MHz 

•  4MB  RAM 

•  1 .2MB  &  1  44MB  floppy  drives 

•  1  20MB  IDE  hard  drive 

•  Super  VGA  color  monitor  ( 1024  x  768,  N.I.) 

•  Super  VGA  card  with  1  MB 

•  DOS  5.0,  Wndows  3.1 ,  MS-Works,  &  Glossary 

•  101  -keyboard  &  high-resolution  serial  mouse 

NOW  ONLY  $1,595 


THREE  TIME  BEST- 
WINNER! 


PC  WORLD  BEST 
BUY  WINNER! 


Tests  Prove  Acma  Faster  Than 
Compaq,  Gateway,  Dell, 
CompuAad,  &  Northgate! 

486DX2-50MHz  BASE  SYSTEM:  ^o* 

•  4MB  RAM 

•  1. 2MB  &  1.44MB  floppies 

•  210MB  hard  drive 

•  Super  VGA  monitor  (1024x768,  N.I.) 

•  Super  VGA  card  with  1MB 

•  DOS,  Windows,  MS-Works,  &  Glossary 

•  101  -keyboard  &  high-res.  serial  mouse 

NOW  ONLY  $2,195 
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ACMA  486-33MHZ 

•  4MB  RAM 

•  1 .2MB  &  1 .44MB  floppy  drives 
.  210MB  IDE  hard  drive 

•  SuperVGA  color  monitor  ( 1 024  x  768,  N.I.) 

•  Super  VGA  cord  with  1MB 

•  DOS  5.0,  Windows  3. 1 ,  MS-Works,  &  Glossary 

•  101  -keyboard  &  high-resolution  serial  mouse 

ISA  $1,995  -  EISA  $2,295 
ACMA  486- 50MHz 

.  4MB  RAM 

•  1 .2MB  &  1  44MB  floppy  drives 

•  210MB  IDE  hard  drive 

•  Super  VGA  color  monitor  ( 1 024  x  768,  N.I.) 

•  Super  VGA  card  with  1MB 

•  DOS  5.0,  Windows  3. 1 ,  MS-Works,  &  Glossary 

•  101  -keyboard  &  high-resolution  serial  mouse 

ISA  $2,295  ■-  EISA  $2A95 


'IXIMHAIT  SUPPORT 
AND  SERVICE. " 


BUY 


■POWER  BEYOND  YOUR 


BYTE 


■THE  ONES  TO  WATCH." 


"ROUND  THREE'S 
WINNER." 


YOU  GET  MORE  AT  ACMA! 

45-Day  Money-Back  Guarantee  ~  One  Year  Warranty*  ~ 
One- Year  On-Site  Service  ~  Lifetime  Toil-Free  Support  ~ 

24-Hour  BBS  »  Certified  Microsoft  Compatible  ~  Network 
Solutions  ~  Staff  of  Certified  Novell  Engineers  ~  Leasing. 


CALL  TOLL-FREE  800-786-6888 

GSA(800)  578-1888,  Corporate  (510)  623-1212,  (510)  623  081 8  Fax 
Open  6om-7pm  M-F  &  8om-4pm  Sot.(PST) 
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snppng  not  included)  Acma  is  not  responsible  tor  errors  n  typography  or  photography  Cat  to  cor*rhrrri  complete  detafs  before  ordering  tm  ted  one  year  P&l  warranty  AJt  symbols  or  names  are  trademarks  ana  or  registered  by  me>r  respective  companies 
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Copyrights 


mer,  it's  relatively  simple  to  use  this  in- 
formation to  write  a  routine  that 
identifies  all  the  adapter  ROMs  in  the 
system. 

Adapter  RAMs  and  system-board 
ROMs  are  a  different  story.  Neither  con- 
tain hardware  signatures,  so  they're  diffi- 
cult— sometimes  impossible — to  identify 
using  just  software 
alone.  QEMM-386 
and  386MAX  use 
proprietary  tech- 
niques to  identify  ar- 
eas of  ROM  and 
RAM  between  640K 
and  1MB,  and  to  re- 
claim some  of  the 
space  that  is  occupied 
by  ROM  using  tech- 
nologies such  as 
Stealth  (QEMM386) 
and  BIOS  compres- 
sion (386MAX  and  Blue  Max). 

These  techniques  range  from  simple 
(performing  read/write  tests  on  areas  of 
memory  to  determine  if  they  hold  ROM 
or  RAM)  to  complex  (calling  every  docu- 


SOLUTIONS 

Tutor 

mented  BIOS  interrupt  while  the  pro- 
cessor is  in  Virtual  86  mode  and  using  the 
386  page  table  entries'  page  accessed  bits 
to  determine  which  areas  of  memory 
were  accessed),  but  none  of  them  are 
completely  foolproof. 

Adapter  RAM  can  be  especially 
tricky,  because  some  network  adapter 
cards  do  not  ena- 
ble their  on-board 
RAM  until  after 
the  network  is  ac- 
cessed. One  rea- 
son that  QEMM- 
386  and  386MAX 
are  more  success- 
ful than  EMM386 
at  identifying 
adapter  RAM  is 
that  they  come 
with  configura- 
tion programs  you 
can  run  after  you've  logged  on  to  the  net- 
work. If  you're  a  network  user  and  you 
use  QEMM-386  or  386MAX,  it's  impor- 
tant to  run  the  installation  and  setup  utili- 
ties for  these  programs  after  logging  on 


System-board  ROMs  and 
adapter  RAMs  don  yt  have 

hardware  signatures  so 
they're  difficult — sometimes 
impossible — to  identify 
through  software  alone. 


to  the  network.  Otherwise,  their  installa- 
tion programs  could  miss  regions  of 
memory  that  contain  network  adapter 
RAM.  EMM386.EXE,  by  contrast,  scans 
the  upper-memory  area  anew  each  time 
it  starts  up  and  decides  what  areas  to  con- 
vert to  UMB  RAM.  It  does  not  come 
with  a  configuration  utility  you  can  run 
after  the  system  is  started.  Therefore,  you 
must  resort  to  trial-and-error  procedures 
like  the  one  described  above  to  resolve 
conflicts  between  EMM386.EXE  and  the 
hardware  installed  in  your  PC.  □ 


ASK  THE  TUTOR 


The  Tutor  solves  practical  problems 
and  explains  techniques  for  using 
your  hardware  and  software  more 
productively.  Questions  about  DOS 
and  systems  in  general  are  answered 
here.  Send  your  question  to  Tutor. 
PC  Magazine,  One  Park  Ave.,  New 
York.  NY  1(X)16,  or  upload  them  to 
PC  MagNet.  We  regret  that  we  are 
unable  to  acknowledge  submissions 
or  answer  letters  individually. 


IS  YOUR  COMPUTER  A  WIMP? 

ASL  Eliminates  the  WIMP  Factor! 


ASL 


TRANSFORMER 
direct  replacement 
motherboards  give 
new  life  to  your  old  PCs! 


ASL 


ASL 


?  II  i 

9  ;i  . 


TIM  TRANSFORMER 
universal  passive  backplane/CPU 
card  set  directly  replaces  the  original 
motherboard.  Transform  PCs  from  different  vendors 
and  eliminate  networking  incompatibility.  Service  is  a  snap! 
Made  in  USA,  2- Year  Warranty  and  Free  Installation. 
Upgrade  these  PCs  Today!... 

AT&T  6300  Olivetti 

Zenith  248  Xerox 

Zenith  XT  Wang 

COMPAQ  luggable  IBM  PC/XT/A  T 

COMPAQ  Deskpro  ...and  many 

AST  Premium  286  other  PC/XT/AT 

NECPowermate  compatibles! 


386SX-386DX-486DX-486DX2 
Fully  WW  and  S/W  compatible 
Passive  Backplane  Card 
CPU  Card 

(1)  Parallel  Port 

(2)  Serial  Ports 
Floppy  disk  controller 
IDE  hard  disk  controller 
Up  to  32  MB  RAM 


ASL 

Alpha  Systems  Lab 


17912  Mitchell  Street 
Irvine,  CA  92714 


SYSTEMS 
give  you  the 
upgrade  in  a  whole 
new  package! 

.  386DX 25/33  or  486DX 
and  486DX2 

•  Passive  Backplane 

•  ULandFCC-B 
approved 

•  Made  in  USA 

•  OEMs  and  Dealers 
welcome 

Call  for  prices  today! 


COMING  SOON... 

LIGHTNING  VGA 

THE  WINDOWS  ACCELERATOR  BOARD 
YOU  VE  BEEN  WAITING  FOR! 


714/252-0117 
FAX:  714/252-0887 


THE  INTEL  INSIDE  LOGO  IS  A  TRADEMARK  OF  THE  INTEL  CORP 
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Just  like  the  Hollywood  studios,  we  too  have 
talent  scouts  who  comb  the  globe.  Only  ours 
look  for  the  finest  components  at  the  lowest 
prices. 

They  help  us  deliver  price/performance  ra- 
tios that  get  more  dramatic  every  month.  In 
fact,  starting  this  month,  all  CSP  systems 
come  complete  with  a  hot  new  Paradise  Win- 
dows Accelerator.  If  s  up  to  15  times  faster 
than  a  standard  VGA  card. 

OF 


Our  computer  perform  fantastic  stunts  in  our 
quality  labs.  We  heat  them  to  145*  then  chill 
them  down  to  4'.  We  even  drop  them  from 
incredible  heights.  All  to  insure  your  new 
CSP  computer  starts  up  on  the  very  first  try. 
Thafs  why  our  computers  are  backed  by  a 


true  blue  money- 
back  45-day  guarantee,  a 
full  one  year  warranty,  and  on- 
site  visits  when  necessary. 


SOME  LIKE  IT 

HOT 


Our  tech  support  staff  possess  an  intelligence 
about  microcomputers.  Because  their  disci- 
pline includes  ongoing,  advanced,  technical 
courses  that  keep  them  at  the  cutting  edge  of 
technology. 

As  you  can  see,  we  have  a  thrilling  story  to 
tell.  Look  at  our  products  below  and  give  us  a 
call.  Well  be  more  than  happy  to  fill  you  in  on 
all  the  details. 


if 


Quicken 


Every  CSP  computer  comes  com- 
plete with  Windows.  3.1,  DOS  5.0, 
Quicken,  and  WindowWorks 

CO-STARRING 

Now  showing  on  all  CSP  computers  the  hot 
new  paradise  accelerator  card.  It 
delivers  high  resolution  up  to  15 
times  faster  than  a  VGA  card. 


ALL-STAR  CAST 


►  Unique  Intel  upgradable  socket  for 
easy  upgrade  to  486DX  33.50. 66MH2 
Intel  25MHz  80486SX  Microprocessor 

'  4MB  70ns  RAM;  expandable  to  32MB  on 
the  motherboard 

'  5.25"  1  2MB  and  3.5"  1  44MB  Floppy  Disk 
Drives 

85MB  IDE  Hard  Disk  Drive 
SVGA  Windows  Accelerator  with  1MB 
i  14"  1024  X  768  SVGA  Non  Interlaced 
Color  Monitor 

>  Two  serial  and  one  parallel  ports 
Professional  Desktop  case 

101  key  enhanced  keyboard 
MS-DOS  5.0 
Windows  3.1 

Microsoft  compatible  Hi  Res.  mouse 


$1299 


•  Unique  128K  Wide  Cache  expandable 
to  1MB  cache  memory,  greatly  Im- 
proves performance 

•  Intel  33MHz  80486  Microprocessor  w 
built  in  cache  and  math  coprocessor 

•  4MB  70ns  RAM;  expandable  to  32MB 

•  5.25- 1  2MB  and  3.5"  1  44MB  FDD 

•  170MB  IDE  Hard  Disk  Drive 

•  SVGA  Windows  Accelerator  with  1  MB 

•  14"  1024  X  768  SVGA  Non- Interlaced 
Color  Monitor 

•  Two  serial  and  one  parallel  ports 

•  Professional  Tower  case 

•  1 01  key  enhanced  keyboard 

•  MS-DOS  5.0 

•  Windows  3.1 

•  Microsoft  compatible  Hi-Res  mouse 


$1949 


Unique  256K  Wide  Cache'"  expandable 
to  1  MB  cache  memory,  greatly  im- 
proves performance 
Intel  50MHz  80486  Microprocessor  w  built- 
in  cache  and  math  coprocessor 
8MB  70ns  RAM;  expandable  to  32MB 
5  25"  1  2MB  and  3.5"  1 .44  MB  FDD 
213MB  IDE  Hard  Disk  Drive 
SVGA  Windows  Accelerator  with  1  MB 
14"  1024  X  768  SVGA  Non-interlaced 
Color  Monitor 

Two  serial  and  one  parallel  ports 
Professional  Tower  case 
101  key  enhanced  keyboard 
MS-DOS  5.0 
Windows  3.1 

Microsoft  compatible  Hi-Res  mouse 


$2049 


•  Unique  256K  Wide  Cache  expandable 
to  1MB  cache  memory,  greatly  im- 

C roves  performance 
itel  66MHz  80486DX2  Microprocessor 
w  built-in  cache  and  math  coprocessor 

•  8MB  70ns  RAM;  expandable  to  32MB 

•  5.25"  1  2MB  and  3.5"  1 .44  MB  FDD 

•  340MB  IDE  Hard  Disk  Drive 

•  SVGA  Windows  Accelerator  with  1MB 

•  14"  1024  X  768  SVGA  Non  Interlaced 
Color  Monitor 

•  Two  serial  and  one  parallel  ports 

•  Professional  Tower  case 

•  101  key  enhanced  keyboard 

•  MS-DOS  5.0 

•  Windows  3.1 

•  Microsoft  compatible  Hi  Res  mouse 


$2399 


One  Year  On-Site  Service 
45-Day  Money-Back  Guarantee 
One- Year  Parts  &  Labor  Warranty 
Toll-free  Tech  Support 


opnauu 

wtf  $69  so  Man  you  ojf  • 


in 


itel 


Computer  Sales  Professional 

13  Clyde  Road,  Somerset,  NJ  08673 

Order  Call;  1-800-95O6660  ■  In  NJ:  90&560-1 143  •  Fax  Orders:  908-356-5005  •  Business,  Technical  Support,  and  Customer  Service  Hours:  Monday-Thuraday  9AM  -  9PM  EST  /  Friday  9AM  -  6PM  EST 


1-800-950-6660 


Fortune  1000,  Government  and  Unireraty  Purchase  Order*  are  welcome  ■  MasterCard,  Visa,  American  Express,  and  prepaid  checks  are  accepted  •  nice  and  product  descriptions  are  subject  to  change  without  notice  •  On-site  service  may 
not  be  available  in  certain  remote  locstions  ■  CS  professional  cannot  be  responsible  for  errors  in  typography  or  photography  •  386  and  486  are  trademarka  of  the  Intel  Corporation  •  The  Inlei  Inside  logo  is  a  trademark  of  bite!  Corporation  • 

Other  product  names  or  trademarks  shown  herein  may  be  the  property  of  other  companies  •  C  1992  Computer  Sales  Professional. 
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Cop 


SuperStor 
2.0  $77 


Install  SupcrSlor  and 
double  or  triple  the 
capacity  of  your  hard 
disk  effortlessly. 
SuperStor's  data  com- 
pression operates  in  ihe 
background  and  is  so 
fast,  it  actually  im- 
proves the  performance  i»l  man\  t>1  vow  appli- 
cations Its  universal  data  exchange  feature  even 
allows  compressed  floppies  to  he  read  by  other 
non -compressed  systems. 


$49  I 


Microsoft 
Money 

Easy  data  entry  ,  personal  or 
business  expense  (racking, 
quick  and  accurate  reporting  I H 
help  you  lake  control  of  I  El 
your  finances.  Use  ii  to  M  \ 
write  checks,  set  budgets.  B*^ 
track  expenses,  or  plan 
ahead.  Money  gives  you  fast  and  flexible  ways 
to  enter,  report,  and  review  your  financial 
information. 


CA-Textor 
S135 

CA-Tcxlor  is  a  full 
featured  word  processor 
that  offers  total  word 
mastery  with  such 
advanced  features  as: 
dynamic  user-defined 
dictionaries  coupled  with 
a  complete  spell  checker 
and  thesaurus  (in  Auverican  &  British  Rnglish  and 
1-R*nch  languages),  lull  editing  capabilities  in  both 
preview  and  draft  mode,  an  MH  interlace  which 
permits  you  to  work  on  multiple  documents  simul- 
taneously, embedded  graphics,  an  advanced  table 
editor,  a  unique  calculation  facility  that  enables 
you  to  perform  up  to  70  functions,  and  much  ntore' 


FastData  PowerWin  VGA 
$109 


Run  Windows 
sis  times  faster 
than  ordinarv 
VGA!  This 
Imb  VGA  card 
features  an 
BT4000  accel- 
erant chip,  maximum  Hi24\7hN  resolution,  ami 
standard  In  bit  ISA  compatibility.  It  also 
irklmles  j  Siena  RAMDAC  chin  which  allows  it 
to  do  ci»lors  at  the  KUKoOU 


Norton  Desktop 
for  DOS  «109 

The  Norton  Desktop  lor 
LK)S  reduces  learning  time 
and  frustration,  and 
increases  productivity  lor 
any  DOS  user.  Launch 
programs  from  a  menu. 
Vctw.  print,  copy,  backup, 
and  protect  your  data  files  i 
easily,  all  without  knowing  a  word  of  DOS!  On- 
line help  is  thorough  ami  comprehensive  ami  .hi 
easy-to-use  quick  a'fcrcncc  caru  is  included. 


CTX  SVGA 
5468-NI 


S339 

This  1 4"  SuperVGA 
non-interlaced 
monitor  provides 
resolutions  up  to 
1024x768.  It  works 
with  virtually 
VGA  cards  and  has 
scan  rates  up  to  40  h/.  Its  .2X  mm  dot  pitch  and 
KOOxnOO  make  this  monitor  easy  on  the  eves.  It 
supports  up  to  16  7  million  colors  and  has  an  auto- 
sw  lining  power  supplv  from  40-260  volts. 


Lotus 
SmartSuite 
for  Windows 
$449 

Smart  Suite  includes 
lull-featured  Lotus 
applications  including: 
I  -2-3  for  Windows,  Ami 
Pro  for  Windows. 
Freelance  Graphics,  ami  cc:Mail  These  leading 
edge  applications  in  SmartSuite  share  more  than 
jusl  the  Lotus  name.  fTtev  share  innovations  like 
Smart  Icons  for  one-click  access  to  the  tasks  you 
perform  most.  SmartSuite  offers  easy,  consistent 
installation,  menus,  displays  ami  help  tools. 


MCROB/Bk 


CD  &  MULTIMEDIA 


CD  O.Lll.< 


NEC  CD  Gallery 
S559 

Qcl  .i  whole 

CD  Ml  up  at  I  EJ 
one  low  pne  lr4£jdvY 

Includes  NEC  ■ 
CDR-37  Ext. 
CI)  player,  ii 
pair  of  ampli- 
f led  speakers, 
stereo  headphones  aixl  XT/AT  interface. 
Also  includes  Grolicr  hlcclronic 

Files  Llopcdla.  lime  table  ol  Hislorv. 
World  Alias.  TIMI-:  Almanac.  National 
Geographic  Mammcls.  Great  Cities  of 
the  \Vorld.  and  Battle  Chess  CD  s 
CD-ROM  Software 

Artshow  by  Corel  .49 

Baseball's  Greatest  Hit   49 

BattleChess  or  Carmen  SanDetgo  45 

Berlitz  Think  &  Talk  French  99 

Berlitz  Think  &  Talk  Spanish  99 

Book  ol  Mammals  49 

Encyclopedia  69 

MS  Bookshelf.  Stat  Pack. 

World  Adas  &  Consultant  99 

MS  Multimedia  Beethoven  55 

MS  Multimedia  Bookshelf  125 

PC  SIG  Shareware  CD  99 

U  S  or  Work)  Atlas  -  MPC  Vers  85 

Work)  Atlas  or  U.S.  Adas  45 

Video  Blaster  $329 

The  ultimate  in  ^^^^^^^■■■■■m 
video  versatility    ,1..  ip      ,  ,  ,  ,  , 
for  multimcd'-'  *!  * f'  '  ■  1 
COfUp u  t  i  n  g .  gt 
Integrate  video  B  ^^^T1-  • 
from  a  wide 
range  of  sources 
-  video  cameras. 

VCRs.  TV  -  with  your  PC  ippucatioru 
Runs  within  Windows  and  lets  you 
combine  video  with  text  &  -'laptik . 

CD-ROM  Hardware 

Hitachi  Ext  .  680mb  Kit  449 

NEC  Ext.  CD  Gallery  W/CDR37   559 

Pinnacle  Internal  CD-Rom  w/Adas.  .319 
Pinnacle  External  CD-Rom  w/Atlas  ..379 

Soundblasler  Pro  w/  Int.  CD  Kit  559 

Sony  Int.  CO  Olive  Kit  349 

ATI  Stereo  FIX  129 

Creative  Labs 

MutltmerJa  Kit  CD-ROM  &  SB  Pro.  .  559 

Sound  Blaster  95 

Sound  Blaster  Pro  (stereo  &  MIDI)  ...179 
Video  Blaster  319 


DRIVES 


Seagate 

130mblDE  Kit  $339 

.  IDE  per- 
t"ti nance,  his: 
I  .K)  megabyte 
(  a  p  a  c  i  t  y  . 
I  uiiis  access 
time  and  5 

rale  nuke  this 
great  buy 
CiHitntller.  cables  and  rails  arc  included 
to  nuke  installation  last  ami  easy. 

Colorado 

OJ-1040-120mb  int.  Tape  199 

DJ-20  80-240mb  Int.  Tape  259 

Externa)  Kilw/AB11  99 

DTC 

6280  ESDI  16bn  HD/FD  Cont  1 19 

6280-15T  24mbit/sec  transfer  rate  .169 
Maxtor 

7120A  120mb  15ms  IDE  299 

7213A213mb  15ms  IDE  499 

Micropolis  (see  DTC  Controllers) 

MC1664  345mb  HH  ESDI  14ms  899 

MC1S68668mb  FH  ESDI  14ms  1399 

MC15I8 1.3gb  FH  ESDI  14ms  -2399 

Plus  Development 

HardCard  IIXL  50mb  9  ms  16bit  249 

HardCard  IIXL  105mb  9  ms  16bit .  .  399 
Quantum 

LPS52A  52mb  9ms  IDE  199 

LPS120A  120mb  9ms  IDE  339 

LPS240A  240mb  9ms  IDE  599 

Teac1.44mb3.5  "or  *59 
1.2mb5.25"  ■ 
Floppy  Drive  I 

Genuine  Tcac  quality  H 
at  a  low  FaslMicro  I 
price,  these  high  I 
densiiy  floppy  drives  H 
also  read,  write  &  format  low  density 
lloppv  disks.  They  work  great  w  ith  all  true 
286.  _>86  &  486  compatibles.  1 .44  mb  3.5" 
drive  includes  mountine  kit  and  bracket. 
Kir  rails  for  1 .2 nib  5.25^ drive,  add  S3. 


HARDWARE 


DRIVES  CONT. 


Seagate 

30MB  XT  Kit  ST238  w/  cont  249 

40MB  ST351 A  28ms  IDE  Drive  179 

1 05MB  ST31 20A  1 9ms  I0E  Drive  ...279 
1 25MB  ST31 44A  1 9ms  IDE  Drive  .299 
245MB  ST3283A  12ms  IDE  Drive  .549 

425MB  ST  1 480A  1 4ms  IDE  999 

1  3MB  ST41600N  14ms  SCSI  2299 

Teac 

12MB  5.25"  Floppy  59 

1  44MB  3.5"  Floppy  59 

Toshiba 

360K  5 25"  Floppy  (Black)  59 

12MB  5.25- Floppy  59 

1.44MB  3S  Floppy  59 

Western  Digital 

WDAC280  80mb  IDE  20ms  259 

WDAC2120  120mb  IDE  20ms  299 

WDAP4200  200mb  IDE  20ms  479 


MODEMS 


ATI 

2400  ETC  V.42  Int.  /  Ext  75/99 

960CVE  External  MNP  V.42bis  279 

Everex  2400B  Int  Modem  65 

Hayes 

Optima  9600  Ext  349 

Optima  9600  Extw/  Fax  379 

Ultra  144  Ext  669 

Pocket  Edition  2400  Modem  119 

9600  $349 

II   a  )   e  s 

quality  and 
atlmlabililv 

in  this  V.. 12 

«)WHI  hps 

in  o  d  e  m 
■■■■  V  42his 
boosts  ihmughnul  to  1K.4(>I  hps  It  also 
includes  V  42  .V  MNP  5  error  cimvliiin 
and  iHttrrffflk  leaiure  negotiation  lor  Ihe 
most  efficient  perlomiaiKe. 

Intel 

Classic  2400  Modem  Int.  Ext  .  ..139/149 
Satistaxlion  Int.  100/  200   99/299 

Practical  Peripherals 

2400B  Int  Modem  Sld/MNP  79/119 

PM9600SA  Int /Ext  279/299 

PM14400FX  Int.  /  Ext  379  -419 

USRoootics 

2400  Sportster  MNP  Int  /  Ext  149/159 

9600  Sportster  Int  /  Ext  399/449 

Courier HST  14,400 Int. /Ext..  .539/559 
Courier  HST  14.400  Dual  Std  Ext  ....799 
ZOOM 

2400b  Internal  Modem  59 

2400  V.42bts  External  Modem  1 19 

9624  SendTtecerve  Int  Fax  Modem... .79 


MICE  &  INPUT 


Kurta  XLP1212 
$249 

Whether 
you're  a 
graphics  or 
C  AD  user, 
the  XLP  is 
eas\  to  use 
Drivers  in- 
clude AutoDcsl  Mil  and  Windows  VI 
support  Bundle  includes  4-hutlon 
eunor,  pen  and  lifetime  warrantee.  XLP- 
l2IXavallahlc  forS52l) 

Key  Tronic  101  Keyboard  59 

Logitech 

Mouseman  Serial  nghthand  .65 

Mouseman  Bus  nghthand...  .65 

Mouseman  Cordless  .85 

PhotoMan  499 

ScanMan32  139 

ScanMan  32  with  Catchword  179 

ScanMan  256  for  Windows  259 

Trackman  925   .75 

Microsoft 

Senal  or  Bus  Mouse  only  83 

Serial  or  Bus  with  paint  95 

Senal  with  Windows  147 


VIDEO  &  MONITORS 


ATI 

Graphics  Vantage  1  mb  219 

VGA  Basic  16  Integra  65/79 

VGA  Wonder  XL24  1mb  149 

Graphics  UBra  85 14+ VGA  Imb  479 
Diamond 

SpeedSlar24X  16  Million  Colors  179 

Stealth  VRAM  HColor  1mb  255 

Everex  EGA  480  Card  69 

FastData  Monitors  &  Cards  see  below 

Hercules  Graphc  Card  «  .99 

MAG&xorview/15  Cal 

Mitsubishi 

1410  EGA  Monitor  259 

Diamond  Pro  14  399 

Diamond  Scan  16L  919 

NEC 

Multisync  3FGX  669 

Multisync  4FG  799 

Multisync  5FG  1399 

Orchid 

ProDesigner  II  1mb  219 

Farenhert  1280s  HCdor  319 

Panasonic  C 1381  VGA1024  329 

Radius  Color  Pivot  w'  Card  1099 

Seiko  CM1440  /CM1450   489/569 

Sony  1304  Multscan  599 


PRINTERS  cont 


Panasonic 

4410  Laser  $649 

Ihe  Panasonic  KX-P44I0  includes  5 
PI'M  IIP  IIP  emulation.  .1  large  21)0  sheet 
paivi  Irav  and  2S  standard  louts  ll  works 
with  all  current  inajoi  soli*.  ,u.  pnigrams. 

has?l2K 
1 'I  upgrad- 


Okidata 

Okilaser4O0  599 

Panasonic 

KXP1180  9Pin  149 

KXP1123  24Pin  19 

KXP1 124i  High  Speed  24  Pin  279 

KXP1 624  24  Pin  Wide  339 

KXP2180Ouiet9Pin  179 

KXP2123  Quiet  24  Pin  259 

KXP2124  Quiet  24  Pin  Cal 

KXP21XX  Senes  Color  upgrade  kit  59 

KXP2624  High  Speed  Quiet  24  Pin  .399 

KXP4410/4430  Laser  649/Call 

KXP4450i  Laser   1069 

KXP4455  Laser  16! 

QMS  PS410    1599 

Seiko  Smart  Label  Pnnter  Plus  139 


Panasonic  24  Pin 
KX-P2123  $259 

The  Panasonic  KX-P2I23  combines  ■ 
high-quality  24  pin  printing  with  10  W" 
resident  fonts  and  color  upgnidability  al  *v 
a  great  FasLMicro  price!  It  includes  an 
easy  to  set  front  panel  and  prints  up  to 
240  cps  in  draft  mode.  It  is  very  quiet 
with  only  46.5  dBA  in  standard  mode 
and  43.5  dBA  in  Super  Quiet  mode  Plus 
and  you  can  upgrade  to  color  fix  jusl  $5U. 


Video  7 

WIN.  VGA  512K/1MB  139/169 

V  RAM  II  Ergo  VGA  1mb  319 


CHIPS 


Cyrix  FasMath387DX  89 

FasMarh387SX  75 

Everex 

RAM3000 16  bit  -  w/  OK  (max  3mb)  ....75 

FtAM300016bit-w/1mb  125 

RAM8000 16  btt  -  w/  OK  (max  8  mb).169 

RAM800016b«-w/2mb  269 

Intel  287XL  .79 

387DX  85 

387-SX  79 

Overdrive  Processors  Cal 

Memory  ■  imb  SIMMS  80ns  29 

Memory-  1mb  crips  80ns  set  of  9  39 


PRINTERS 


NETWORKING 


Artisoft/Lantastic 

LantastK  lor  Windows  165 

Lantastc  2  Station  Ethernet  Kit  469 

Ethernet  Additional  Stations  209 

Eagle 

'.E.  >  ■:  1 2  Station  NW  Lite  Kit  459 

NE1500  16  Bit  10baseT  Adapter  149 

FastData  NE2000  16  Bit  10-BaseT  .109 

Intel  EtherExpress  16  or  16TP  129 

Novell  Netware  Lite  1.1  w/DR  DOS  ...  65 


Canon 

BJ10EX  Portable  .319 

BJ300  /  BJ330  Ink  Jet  459  /  599 

LBP-4  Plus  899 

Citizen 

200GX9Pin  159 

GSX-13024Pin..  249 

GSX140+24Pin_    295 

GSX14524PinWide  395 

PN48Std/Pro  299/329 

Co  Star  LabelWnter  ll/Pkis  179/289 

Epson  „  CH 

Memory  Products 

HP  II.  IIP.  or  III  1/2mb  Upgrade  .99/129 

OKI  400 1/2mb  Upgrade  129/189 

Pana  4420. 4450i  1/2mbUpg  .119/169 
NEC 

P3200  24Pin  239 

P3300  24PinWide  339 

P6200/6300  419/599 

Cotormate  PS  Model  40   4499 

Silentwnter  2  Model  95  1444 

Traveller  9624FP 
«109 

Ideal  for  portable 
and  nolehook  com 
outers,  the  Traveller 

Pocket  Pax  Modem 

includes  %<XI  1st  ■ 
bps  send/receive 
fax  and  2400bps 
modem  with  V.4^ 
bis  &  MNP  2-5  for 
%0()bps  thniughpcl 
It's  runs  on  a  ninc-voll  halter)  or  supplied 
AC  adapter  and  includes  software  and 
modem  cable  tool  It's  built  in  the  U.S. 
and  has  a  2  year  warranty. 


Star 

NX1001  139 

NX2410/2415  189/369 

Texas  Instruments 

MicrolaserP1usPS17  1199 

MicrolaserPlusPS35  1299 

MicrolaserPS35  Turbo  1599 


FASTDATA  PRODUCTS 


FastData  Boards 

16bil1mbVGA  _  69 

16bit256KVGA  „...  _  45 

24008  Internal  Modem  49 

96008  Send  Rec.  Fax  W/2400B  69 

1mb  SVGA  Card 

$69 

Resolution  u 
to  1024x76! 
&  256  Colors. 
16  hil  intcrfacc 
and  Trident 
VGA  chip  make  the 
SVGA  card  a  great  bu 
with  all  standard 
VGA/SVGA  monitors. 

CGACard  „  X 

Ethernet  16brt  10Base-T  109 

IDE  16  Bit  HardrFloppy  Disk  Cont  29 

IDE  HD/FD  w,Par/2  Serial/Game  39 

MGPCard  29 

Parallel?  Serial/Game  Card  29 

RLL  16M  1  1  HarrJ/Floppy  Disk  Cont  .59 

XT  1.44  Dual  Floppy  Controller  35 

FastData  Monitors 

14"  Amber  or  White  TTL  Mono  .99 

FastData  2496  SR 
FaxModem  s69 


lvalue,  ill. 
■  Fa  st  DM  i 

H  S  tlW.  S.  


baud 
internal 
modem  w  ilh 
MOO  send 
B  and  receive 
fax  works  with  all  industrv  standard 
PCs  and  includes  BitFu  si.hu.ne.  and 
is  configurable  from  1 1  >M  I  -O  )M  1 
Its  made  in  the  U.S.  and  uses  a  Sierra 
chipset  fin  reliability. 

14- White  VGA  Mono  119 

14-CGA  Color  .52  dot  pilch  199 

14"  Super  VGA  1024x768i  28  dp  299 

14-  Non-lnt  VGA  1024x768  28  dp.  .329 


1-800-441-FAST 

SOFTWARE 


CALL  OUR  TOLL- 
FREE  ORDER  LINE: 


DATABASE  &  FORMS 


askSam  5.0  .209 

Clarion  Personal  Developer  .45 

Clanon  Professional  Developer  3.0  449 

Clipper  5.01  489 

DataBase  509 

dBase  IB*  419  Quicken  DOS  41  *  1-2-3  Competilrve  Upgrades  99m 

dBase  IV  1.5  479  QuickBooks  85  Airways  115 

w  DBIast  lor  Windows  319  QuickBooks  wtth  QuekPay  109  w  Excel  4.0  599 

dBXLV  129  The  Managers  Organizer  139  w  Excel  4  0  CompWers  Upgr  11995 

FormTool  Gold   52  Timeslipslll  179  Quattro  Pro4.0  ™  599 


UTILITIES  -  DOS  CONT 


Windows  Software 


FINANCIAL  cont.       I  SPREADSHEETS  CONT. 


Microsoft  Learning  DOS-  

32 

MS-DOS  5  0  Upgrade  

.55 

Norton  Antivirus  

 79 

Norton  Backup  

 85 

Norton  Desktop  lor  DOS 

109 

Norton  Utilities   

109 

PC  Anywhere  IV  

PC  Tools  Deluxe  7.1  

 109 

...105 

Personal  Lawyer  

 15 

Wealth  Builder 


Formfiller  .79 

w  FormWorx  tor  Windows  199 

FoxhasePlus  229 

FoxPro  _  449 

Paradox  4.0  519 

Paradox  Competitive  Upgrade  165 

Paradox  SE  65 

Per:  Form  Designer  &  Filler  89 

w  PerFormPro  179 

Personal  Rbase  69  Design  CADD  3-D  . 

O&A40  249  DrawPertect 

Rbase  4.0  447 


irs  UHH  riu i.u  f\    .     ■  . 

.  89  Quattro  Pro  4.0  Comp  Upgrade  89  UUMOB  If!  TOf 


GRAPHICS 


w  3-D  Charts  to  Go  lor  Windows  55 

w  Adobe  Illustrator  4.0  359 

Autosketch  3.0  DOSWindows  1 39/1 69 

w  CA-Cncket  Draw  175 

w  Corel  Draw1 3.0  369 

 235 

259 


Quattro  Pro  SE  45 

w  Quattro  Pro  for  Windows  Cal 

Supertax;  5.2  89 


Windows 


WORD  PROCESSORS 


w  Ami  Pro  3.0  249 

w  Ami  Pro  3.0  Comp.  Upgrade  Cal 

w  CA-Textor  85 

w  Correct  Grammar  57 


DESKTOP  PUBLISHING 


S249 


Freehand  389  Facelift  for  WordPerfect  57 

Freeance  Graphics  4.0  Cal  w  Grammatik  IV  for  Windows  55 

w  Freelance  Graphics  for  Windows .  .  .  .299  Grammatik  V  55 

Freeance  Competitive  Upgrade  89  w  JustWrile  125 

Reflex  159  w  Hollywood  299  ...  . 

Bannermana  21  Generic  3D  Drafting  199  WordPerfect 

Express  Publsher  DOS  I  Win        9999  Generic  Cadd  Level  2  Starter  Kit  85  for  Windows 

w  Microsoft  Publisher  129  Generic  Cadd  6  0  279         1 1  Wd 

w  Pacemaker  489  Harvard  Graphics  DOS  Cal  Processor  tomes 

w  PFS:  Publisher  89  w  Harvard  Graphics  Windows  Call  to  Windows! 

Pnntshop  33  w  Mcrografx  Designer  449  WordPerfect  5.1 

Publisher  s  Paintbrush  279  A  Microsoft  PowerPoint  309  fa  Window 

Publish  ft!  89  PC  Paintbrush  IV  Plus  109 

w  Ventura  Publisher  lor  Windows  499  w  Persuasion  319 

w  Ventura  Database  Publisher  179  w  Publisher's  Paintbrush  279 


Smartcom  Exec  s69 

Powerful  ctiiumunicalions  software  (hat  com- 
bines terminal  emulations,  emr-control  pn<o- 
cols,  and  a  text  editor  to  meet  the  need-.  <>t 
\  iriu.il h  an>  user.  In  addition  to  modem  sharing 
Minimi  over  a  LAN.  Smarkom  Lxcc  provides 
SCOPI  scripting  language,  keyboard  macros, 
mouse  eontn>l  and  more  II  pnnides  options 
lor  installation  in  one  or  more  languages 
ilnglish  l-rench  Italian.  Spanish  01  Ccrnunl 
ami  multi-language  d»K  tin  tent  at  ion  SmartCotn 
Exec  also  supports  popular  terminals  omul 
attons  and  error-control  file  transfer  protocols. 


simple,  powerful, 
and  fun  to  use. 
WPWin  includes 
customizable 
Bullon  BarIM  . 
D\  namie  Data 

Exchange,  and  lull  graphical  integration 
I  'parade  from  Wl'  lU  [X>S  tor  S?4 

Stacker  XT8/AT16 

LetterPerfect  85  Super  PC  Kwtk  

w  WordPerfect  tor  Windows  249  Virex-PC  

Microsoft  Word  for  DOS  209  XTree  Gold  2.5  

w  Microsoft  Word  for  Windows  299 

w  Pro  Write  Plus  159 

Mui1imate4.0  239 


$119 

Oulsidc  In  for 
Windows  is  .1  tile 
viewing  and  data 
import  utility.  It 
vis  you  a'lisc  dala 
lhat  already  exists. 
I'se  Outside  In  10 
uuickly  look  al  a 
Tully  formatted 
\ieu  of  a  file. 
Select  all  or  part  of 
the  file  and  Outside 
In  will  copy  data  to  die  clipboard  lor  use  in 
any  program.  Use  the  power  of  Windows 
ui'lhiHil  giving  up  all  of  your  IXXS  files. 

P  D  Queue  55 

Pop  Drop  Plus  53 

PrmtRite   19 

ProComm  Plus  65 

Prodigy  25 

OA  Plus  85 

QEMM3866.0  

ORAM  2.0  


 57 


SdeKick2.0  59 

Sideways  55 

Smartcom  Exec  69 

SpintRite  II  . 
Stacker.. 


 79 

.149/179 

 .49 

 75 


UTILITIES  -  WINDOWS 


ENTERTAINMENT 


AutoMap  U  S  A. Europe  45  75 

BodyWorks  Orbits  39/29 


PC  Write  Standard  Level  59  w  Adobe  Type  Sets  Call 

Professional  Write  159  w  Adobe  Type  Align  59 

Publisher's  PowerPak ,'  WordPerfect  45  w  Adobe  Type  Manager  59 

Rightwnter  DOS  55  w  Adobe  Type  Manager  Plus  Pack  115 

w  RrahtWrrter  for  Windows  55  w  After  Dark  for  Windows  25 

WordPerfect  5.1  249  w  BeokerToob  37 

w  WordPerfect  for  Windows  249  w  Bitstream  MakeUp  89 

w  WordPerfect  DOS  to  Win  Upgrade  79  w  CA-Up  To  Date  89 

WordPerfect  Add'l  Station  License      159  w  CA-SupefPro)ect  for  Windows  539 

First  Choice  95  WordPerfect  Office  89  w  Direct  Access  Windows  60 


w  Windows  Draw 


INTEGRATED 


Carmen  SanDiego  Deluxe  Edrtion       45  FrameworkXE    95  w  WordStar  lor  Windows  89  w  Hp*  125 

F-19  Stealth  Fighter  38  Gemote  Pro  115  WordStar  Pto  259  w  Instant  Orgchart!  119 

Falcon  3.0    ....45  LotusWorte  89  Writer's  Toolkit  DOS-Windows  79/79  w  Lotus  Organizer  89 

King  s  Quest  5  (VGA  Vers.)  38  w  Lotus  SmartSurte  449  ^ w  McroPhone  II . 


Leisure  Suit  Larry  V  39  w  Microsoft  Works  lor  Windows  129 

w  Microsoft  Ent  Pack  I.  II  or  III  27  w  Microsoft  Office  447 


UTILITIES  -  DOS 


w  Microsoft  Mouse  w/  Windows  3.1  ...147 
w  Microsoft  Productivity  Pack  39 


Microsoft  Right  Simulator  38  w  PFSWindowWorte  85  386  MAX  59  w  Microsoft  Project  for  Windows  429 


Aircraft  &  Scenery  Designer  27  SmartWarell  417  Address  Book  Plus 

w  Microsoft  Golf  -  47  Symphony  22  489  Calendar  Creator  Plus 

PC  Globe  or  PC  USA  35  Works  .   

Simcity  or  Simcity  for  Windows  28  Works  w/ MS  Senal  Mouse.. 

SimEarth    39 

Wing  Commander  I /II  39/45 


.149 


FINANCIAL 


Peachtree  for 
Windows 

K*aehtn.v  Accounl- 
i  ing  conies  10  Win- 
1  dows!  It  combines 
1  the  easy  to  use 
;  graphical  interface 
1  of  Windows  with 

1  powerful  Recount- 

1  ing  features.  This 
!  fully  integrated 
s\  sicin    1  in  ludes 
'  OCR.  l-edger.  Accls.  Ri .  Iflvoi 
Payahlc.Tayroll.  In\  and  Job  Costing 
Writing  checks  is  on  acrren  cu>\  .tiki  Kink 
1  reconciliation  is  |it.k'ik  ilK  .iuioin.Hk  PIim 
i  its  custom  forms,  report  writer  ft  data 
i  exchange  really  lies  10  your  needs. 

ACCPAC  BPI  Value  Pak  359 

ACCPAC  Simpfy  Accounting  DOS  119 

w  ACCPACSmply Acctg Windows....119 

DAC  Accounting  42  85 

DAC  Bonus  Pack  4.2  119 

DAC  Accounting  Upgrade  .45 

Managing  Your  Money  47 

w  Microsoft  Money  for  Windows  45 

Money  Matters  -.29 

w  M.Y.O.B  129 

One  Write  Plus  tVL  A/P  S  A/R  79 

Pacioli2000  29 

Peachtree  Basic  Acctg  69 

PeachPay  49 

w  Peachtree  Acctg  for  Windows  69 

Peachtree  Complete  60  (wrth  DO)  169 

Peachtree  Network  Accounting  279 

w  Quicken  lor  Windows  41 


Carbon  Copy  Plus  107 

Close-Up  4.0 

S119 

Winner  of  PC 
Magazine  Editor'* 
Choice  &  PC 
World's  Best  Buv. 
Close-Up  i>  inc 
ideal  u a\  to  run 
aiuHhcr  It'"  remote- 
ly via  modem.  It 
runs  remote  DOS 
and  Windows 
applications  w  ith 
fastest  remole  screens  and  file 
Special  Dual  Pack 


PROGRAMMING 


w  Asymetnx  Tootoook  279 

Borland  C++  325 

w  Borland  ObtectVrsion  91 

MS  Macro  Assembler  95 

w  MS  Windows  Software  Dev  Kit  219 

w  MS  Windows  Device  Drivers  Kit  319 

MS  C/C++  7.0  w  Win  SDK  299 

MS  C/C++  7.0  Vers.  Upgr  139 

MS  Quick  Basic  60 

MS  Quick  C  DOS  60 


w  MS  Quick  C  Windows  125  transfers  ever 


MS  Quick  Pascal  60  includes  host  &  remote 

Turbo  C++  DOS  69 

w  Turbo  C++  Windows  99  Central  Point  Anti- Virus  79 

Turbo  Pascal  DOS  99  Central  Point  Backup  75 

w  Turbo  Pascal  lor  Windows  119  Central  Point  Commute  79 

w  Visual  Basic  lor  Windows  125  Checkri  79 

1  -2-3  version  2.4   325  Company  Ladder  45 

1-2-3  version  3.1+  399  CoreFast  60 

w  1  -2-3  for  Windows  11  339 


47  w  Microsoft  TrueType  Font  Pack  65 

39  w  Microsoft  Windows  3.1  89 

w  Norton  Backup  85 

w  Norton  Desktop  109 

w  On  Target  239 

w  PackRat 40  239 

w  ProComm  Plus  lor  Windows  85 

w  Publisher's  Powerpak  45 

w  WideAngle  for  Windows  59 

w  Winconnect  59 

w  WinFax  Pro  69 


Windows  3.1  Upgrade 
$45 


powerful* 

\l  i ,  rosof  i 
has  made 
I  OOs  of 
improvements  to  benefit  advanced  users  and 
Soviets  alike,  li  includes  new  TrueType  * 
scalable  fonts  and  new  MultiMedia  features  It 
includes  an  improved  File  Manager,  faster  and 
more  efficient  memory  use.  Express  Install, 
improved  priming  speed,  new  built-in  tutorial, 
special  enhancements  lor  laptop  users,  and  a 
whole  lot  more  To  upgrade,  you  must  have  an 
earlier  VA  mdiiws  version. 


Notebook  Software 
Essentials  s97 

Save  big  on  this  special  bundle  ot  DOS 
productivity  software  and  utilities  for  the  active 
notebook  computer  user.  Includes  PC 
Magazine's  Editor's  choice  Fastl.ynx  file  transfer 
software  with  parallel  and  serial  cables.  Also 
includes  EasiLoek  password  protection. 
EastJuice  ballerv 
monitor.  Mergefl 

Rhonl.isi.  SilBack 
aril  disk  backup. 
M  a  x  i  m  i  z  c  r 
contact  manager. 
CO -Sett  ton 
remote  access, 
BSC  smart  cursor 
and  more! 


dBFast  $329 


dBFast  provides  a 
il.itjh.isc.  development 
language  and  program- 
ming en\  ironment  that 
lets  you  write,  compile 
and  debug  your 
programs  from  within 
the  flexible  Windows 
environment.  Leverage 
your  knowledge  ol  dBASE.  Clipper  or  F 
and  create  programs  with  all  the  graphical 
lealures  of  Windows  without  the  long  learning 
curve. Virtually  all  dBASF  III  Plus  programs  will 
run  under  W  indows,  dBFast  supports  multi-user 
data  sharing  over  a  Local  Area  Network.  The 
flexibility  adds  new  life  to  your  existing 
applications  and  lets  you  create  new  ones  quickly 
and  easily 


\Ba 


After  Dark 
2.0  $25 


After  Dark  is  the  most 
advanced  screen  saver 
for  Windows.  Choose 
from  over  4(1  savers, 
including  the  famous 
Fly  ing  I  oasters  >  ou 
can  also  password 
protect  entry  to 
£Twi  Shutter.  SystcmlO. 
i  admit  and  maximizes  performance 

while  runtime  After  Dark.  Also  includes  digital 
sound  ami  DOS  blanking 


Excel  4.0 
$325 


Excel  4.0  gives 
you  instant  access 
io  powerful  fea- 
tures including 
analytical  funct- 
ions, reporting 
and  presentation 
tools,  and  exten- 
ded makes  every - 
Drag  and  Drop  is  a  last, 
easy  way  to  cut.  copy,  and  paste  data 
using  ilk-  mouse  Shortcut  menus  pop 
up  when  you  click  the  right  mouse 
button.  New  Wizards  are  online  assist- 
ants that  step  you  through  complex 
tasks,  such  as  creating  a  chart. 


Desoyiew  2.4  75 

Desqview  386  2.4/6.0  -  125 

Direct  Access  57 

Disk  Manager  Dos  /  Novell  36  /1 19 

Disk  Optimizer  29 

OR  DOS  6.0  65 

DosFax  Pro  49 

Fastback  Plus  109 

GoScript4.0  89 

InfoSpotter  45 

Labels  Unlimited  59 

Lapltnk  Pro  95 


We  Ship  Air  at 
Ground  Rates 


Ordering  Information 

•  No  Charge  for  visa,  MasterCard, 
Discover  Card  or  American  Express 

•  Purchase  orders  accepted  Ino 
surcharges)  from  approved  corporations 
only. 

•  Minimum  phone  order:  $50. 

•  Prices/availability  subject  to  chonge. 

•  Sorry,  no  CODY 

•  AZ  orders  add  6.7%  tax. 

Shipping  Information 

•  All  orders  up  tozO  pounds  are  shipped 
via  Airborne  Express. 

•  Shipping  &  handling  charge:  3%  (Min. 

•  AK,  HI,  &  APO  oddresses  odd  $  1 5  per 

box. 

•  Personal/company  checks  delay 
shipping. 

•  International  orders:  Fax  602-437-8622 
for  shipping  costs  before  ordering, 

Mailinjg  Address: 
FastMtcro,  Inc. 
4405  E.  Baseline  Road 
Phoenix,  AZ  85044 

To  place  orders  call:  80O44 1-3278 
For  customer  service  call:  602-43 1  -8 1 00 

Canada/Local  call:  602^43 1  -8200 

FAX:  602-431-8300 


Returns  & 
Warrantee  Information 

•  Product  warranties,  offers  &  claims  are 

handled  by  the  manufacturer  (all 
FastDala  branded  products  are 
warronteed  through  FastMicro). 

•  Compatibility  is  not  guaranteed  (except 
on  FastData  products], 

•  No  returns  on  used  items  (except 
FastData  branded  products). 

•  All  opened  returns  are  subject  to  1 5% 
restocking  fee  (except  FastData  branded 
products^ 

•  DOA's  repaired  or  replaced  at  our 
option. 

•  Call  for  return  authorization  (RA)  before 
returning  product. 

■  Sorry,  snipping  is  not  refundable. 


CIRCLE  352  ON  READER  SERVICE  CARD 


The  most  compleat  PC  value, 
with  guaranteed  lowest  prices. 


{ 


PCs  Compleat  offers  you  low  PC  prices  we  guarantee 
nobody  can  beat.  But  what  makes  us  totally  unique 
is  the  brand  selection,  service  and  support  you 
receive.  From  custom  configured  "plug  and 
play"  systems  and  overnight  delivery  to  flexible 
leasing  plans  and  free  lifetime  technical  sup- 
port, we're  the  most  compleat  PC  source  ever. 

GUARANTEED  LOWEST  PRICE 
ONEVfflYPC. 

You  always  get  the  lowest  avail- 
able price  on  PCs  Compleat 
systems.  In  fact,  if  you  find  a 
readily  available  system  at  a 
lower  price  from  any  autho- 
rized supplier  within  30  days 
of  your  purchase,  we'll  prompdy 
refund  the  difference. 

OVER  1 ,000 
BRAND  NAME  PRODUCTS. 

Through  PCs  Compleat,  you  get  more  than  a  huge  selection  of 
PCs,  peripherals  and  software  at  super  low  prices.  You  get  the 
peace  of  mind  that  comes  with  products  from  companies  like 
Toshiba,  Texas  Instruments,  and  NEC.  You  can  rest  easy 
knowing  your  system  contains  first-rate  components. 

FRE  EXPERT  ADVICE. 

With  PCs  Compleat's  broad  selection,  we're  objective  about 
the  products  we  offer  you.  When  you  phone  PCs  Compleat, 
your  consultant  will  listen  carefully  to  your  specific  needs — 
then  guide  you  through  the  advantages  of  the  top  alternatives. 

SYSTEMS  CONFIGURED 
WITH  EVERYTHING  YOU  NEED. 

Let  PCs  Compleat  put  your  entire  system  together  and  elimi- 
nate installation  hassles.  Our  technicians  will  install  your 
application  software  for  free.  We'll  also  install  extra  memory, 
network  cards,  peripherals — even  configure  your  printer  driver 
— at  no  charge.  Just  take  your  PC  out  of  the  box,  plug  it  in, 
and  go  to  work! 

GUARANTEED  OVERNIGHT  DELIVERY  AVAILABLE 
ON  OVER  50  STANDARD  SYSTEMS. 

PCs  Compleat  can  have  you  up  and  running  on  your 
new  system  by  tomorrow  morning,  using  overnight  J^- 
delivery?  If  your  order  for  a  standard,  in-stock  con- 
figuration is  received  with  an  approved  payment 
method  by  4:00  p.m.  EST  Monday  through  Friday, 
we  guarantee  to  ship  it  that  day — or  we'll  pay  your 
delivery  and  insurance  charges. 

'Overnight  delivery  costs  slightly  more  than  other  delivery  options. 
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48-HOUR  DELIVERY 
ON  CUSTOM  CONFIGURATIONS. 

Using  PCs  Compleat's  state-of-the-art  order- 
entry  system — and  overnight  delivery — most 
custom  configured  systems  are  delivered 
to  your  door  within  48  hours. 

FRE  UFETME  TOUL-FRE 
TECHNICAL  SUPPORT. 

After  your  system  arrives,  PCs  Compleat's 
professionals  are  ready  to  assist  you  with 
any  technical  issues.  Most  technical 
questions  can  be  answered  in  just  one 
toll-free  call.  This  free  technical  support  is  available 
for  as  long  as  you  own  your  PCs  Compleat  system. 

FRE  ON-SITE  SERVICE. 

Every  PCs  Compleat  system  comes  with  the  manufacturer's 
full  warranty,  including  on-site  service  (when  applicable). 
Under  the  warranty,  if  you  have  a  problem  PCs  Compleat  can't 
fix  over  the  phone,  we'll  immediately  dispatch  a  technician  to 
your  office — at  no  charge. 

LOW-COST  LEASING  PLANS. 

With  PCs  Compleat,  approved  business  accounts  have  the 
option  of  leasing  with  100%  financing  for  up  to  60  months. 
Leasing  covers  all  equipment  costs,  including  peripherals, 
software,  and  accessories.  Terms  are  very  reasonable.  Phone 
for  compleat  details. 

30-DAY  RISK-FREE  GUARANTEE. 

You  must  be  compleady  satisfied  with  your  PCs  Compleat 
system.  If  not,  simply  return  it  within  30  days  of  receipt,  and 
we'll  promptly  replace  it  or  give  you  a  full  refund.  Your  choice. 

IT'S  EASY  TO  ORDER. 

Call  PCs  Compleat  for  a  free  consultation,  or  to  order.  You  can 
also  fax  your  order,  toll-free,  24  hours  a  day.  We  welcome  most 
major  credit  cards,  approved  company  or  personal  checks, 
money  orders,  wire  transfers,  CODs,  APOs,  FPOs,  purchase 
orders — and  leases. 

ABOUT  PCS  COMPLEAT. 

PCs  Compleat  was  founded  by  the  people  who  built 
Microamerica  into  a  $526  million  PC  distribution  company. 
Our  mission  is  to  give  you  the  brand  choices  of  a 
superstore,  the  value  and  convenience  of  a  traditional 
direct  seller,  with  service  and  support  neither  can 
match. 

Score  one  for  truth  in  advertising... 
(PCs  Compleat)  stands  behind  what  it  sells.  " 


A  compleat  selection  of  brands  ,\ 
with  1,000  products  in  stock.  ^ 


20  Mil/  3H6SX 

•  2MB  RAM 

•  8SMB  tad  drive 

•  I  44MB  and  I  2MB  floppy  drives 

•  MVDOS  S  O.  MSVCorks.  Windows 

•  14'  cokir  VllA  .42  piuh  monitor 

$999 

System  with  eolor  SVGA  .28  pfecfa 
■i  I H-9 

12  Iwdhw  Bdoe  models  available 


'999 


23  MHZ  386SX 

•  2MB  RAM.  80MB  lurd  drive 

S999 
33  MHZ  486DX 

•  4MB  RAM.  32KB  cache 

•  120MU  hard  drive 

Sl(>*) 

Gilor  VGA  Monitors  Mart  at  $229 
24  Kverex  moilels  available 
Lease  for  $30/mo. 


S999 


20  MHZ  386SX  I  X 

•  3MB  RAM.  60MB  hard  drive 

$1479 
25  MHZ  386SL  CARRIER 

•  4MB  RAM.  64KB  cache 

•  Removable  80MB  hard  drive 

•  Built-in  trackball 

$2149 

•  120MB  conflKU  ration 

$2449 

10  Evercx  models  available 
Lease  for  $$3.76 


1479 


TOSHIBA 

T1800SX 

•  386SX20 

>  2MB  RAM.  60MB  hard  drive 
$1399 
T330OSL 

■  386SL25 

•  2MB  RAM.  80MB  hard  drive 

$2439 
T4400SXC  Color 

•  486SX25 

•  4MB  RAM.  80MB  hard  drive 

$4889 

14  Toshiba  models  available 
Lease  for  $60.28/ mo. 


Phone  PCs  Compleat  for  a  FREE  consultation — 

or  to  request  the  guaranteed  lowest  prices  on  systems  not  pictured  here. 


PACKARD  BELL  * 

Amtnci  jrrw  up  *il**«K  h>  m  H  t**  oon. 
20  MHZ  486SX 

•  2MB  RAM.  8KB  cache  tap.  to  2S6KB 

•  107MB  hard  drive,  dual  floppies 

•  MS-DOS.  Windows  3.1.  LotusWorks 

$1099 
2$  MHZ  486SX 

•  4MB  RAM.  170MB  harddrive 

•  2400  bps  modem.  Prodigy 

•  MS-DOS  3.0,  Windows  3.1,  LotusWorks 

$1399 

Color  VGA  monitors  start  at  $229  99 
Lease  for  S  SO  mo. 
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Bravo  33  MHZ  386SX 

•  4MB  RAM.  120MB  hard  drive 

$1599 
Bravo  33  MHZ  486DX 

•  4MB  RAM.  120MB  hard  drive 

$2199 

•  AST  SVGA  monitor,  non-interlaced 
■  MS-DOS  5.0.  Windows  31,  mouse 

24  AST  models  available 
:  for  $58.40/mo. 


s1599 


Premium  Exec  386SL25 

•  4MB  RAM 

•  Removable  1 20MB  hard  drive 

•  Display  upgradeablc  to  color 

$2499 

Premium  Exec  386SL25  Color 

•  4MB  RAM 

•  Removable  160MB  hard  drive 

$3499 

•  MS-DOS  5.0.  Windows,  Smanmouse 

Lease  for  94. 21 /mo. 


Texas 
Instruments 

TravelMate  4000  WlnSX 
486SX/16 

•  4MB  RAM,  80MB  hard  drive 

$2139 
486SX25 

•  4MB  RAM.  120MB  hard  drive 

$2449 
486DX23 

•  4MB  RAM.  120MB  hard  drive 

$2889 

•  MS-DOS  5.0.  Windows  31 

6  Texas  Instruments  models  available 
Lease  for  $81.39 


I  1  800-669  4727 1  PCs  COMPLEAT 


Hours:  Monday-Friday,  9  a.m.-9  p.m.  EST; 

Saturday  10  a.m. -6  p.m.  EST;  Sunday,  Noon-6  p.m.  EST 

From  outside  the  U.S.,  call:  508-624-6400 

24-hour  toll-free  FAX  order  line:  1-800-669-8329 


Real  Service  ♦  Unreal  Prices 


CIRCLE  092  ON  READER  SERVICE  CARD 


PCM-92H5 


CPC*  COMPLEAT.  All  pnm  arc  subject  to  change,  and  do  inn  iruludc  shipping.  When  you  tall  PC*  COMPLEAT,  you'll  always  gel  the  best  available  pnee.  Lew  price*  reflect  Mi  month  operating  lease  to  approved 
business  customers.  Monitors  are  sold  separately,  AST  ts  a  trademark  of  AST  Research.  Inc.  Leading  Edge  is  a  trademark  of  Daewoo  Telecom  Corporation.  Packard  Bell  is  a  trademark  ot"  Packard  Bell  Electronics,  and  is 
not  affiliated  with  any  tonne  r  Bell  systems  entity.  Evercx  is  a  trademark  ofEvcrcx  Systems,  Inc.  WINSX  is  a  trademark  of  Texas  Imminent*.  Inc.  Toshiba  i*  a  trademark  ot  Toshiba  America  Information  System*.  Inc. 
MS-DOS  and  Windows  are  a  trademark  of  Microsoft  Corporation  LotusWork*  u  a  trademark  of  Lotus  Development  Corporation  PKODIOY  fa  a  tradetuark  of  PRODIGY  Services,  Inc.  AH  other  products  or  brand 
names  arc  trademark*  of  their  respective  companies,  PC*  Compleat.  M  St.  Martin  Dnve.  Marlborough.  MA  (11752- 
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of  the 
best 


486SX-25  from  $1399 
486DX-33  from  $1799 
486DX/2-50  from  $2099 


for  the  complete  system* 


Starting  with 
Everyday  Low  Prices: 


aterial 


1.  Everyday  Low  Prices 

Complete  486  systems  including  monitor  starting  from  just  $  1,399. 
Software  bundles  from  leading  publishers. 

2.  A  Complete  Line. 

Quill's  versatile  Q-Tecff  computer  line  includes  486SX,  486DX, 
and  high-performance  EISA  systems  available  from  stock  in  24  hours 
or  built  to  your  custom  requirements. 

3.  36  Years '  Experience  In  Customer  Service 

The  computer  business  is  a  customer  service  business.  The  same 
attention  to  detail,  operating  efficiency  and  cost  efficiency  that  earned 
your  respect  with  Quill's  office  products  are  available  in  our  computers. 

4.  We  Guarantee  It,  Period! 

We've  put  every  safeguard  into  this  dynamic  new  program:  free  on-site 
service  for  a  year,  free  tech  support  for  as  long  as  you  own  your  computer, 
and  a  complete  guarantee  of  your  satisfaction.  If  you  're  dissatisfied  for  any 
reason  within  30  days,  contact  us  about  our  hassle-free  return  policy. 

5.  Flexible  Payment  Options 

Conserve  your  valuable  capital  by  leasing  your  computer.  Low,  affordable 
fixed  monthly  payments  with  6-  to  60-month  lease  and  open-end  plans 
available  to  qualified  businesses. 

Highly  competitive  pricing.  Peerless  product  quality.  And  the  best  customer 
service  in  the  business.  That's  what  took  us  to  the  forefront  of  the  mail-order 
office-products  industry  -  and  that's  what's  behind  Quill's  computers  too. 

Call  right  now  for  oil  the  details,  and  Quill's  free,  full-line 
computer  catalog.  Please  refer  to  ad  code  #419  when  you  call.  I  agreement 


1-708/634-6650 


MUILL 


'Complete  systems 
include  4MB  RAM, 
80  MB  hard  drive, 
(larger  drives  available), 
14"  N I  SVGA,  1MB 
SVGA  card,  2  floppies, 

ms-dos 5.0,  FSw^m m  mmm  #® 

Windows  3.1 
and  more! 


Quill  Corporation  •  100  Schelter  Road  •  Lincolnshire,  IL  60069-3621 

i  Copynght  1992.  Quill  Corporation 


Solutions 


USER  TO  USER 


Repeating  Commands  Revisited:  Executing  commands 
on  a  list  of  filenames.  Making  Exceptions:  A  batch  file 
that  lets  you  exclude  certain  files  from  processing. 


Repeating  Commands  Revisited 

This  is  a  rather  belated  response  to  an 
answer  given  to  a  question  in  "Repeating 
Commands  "  in  the  April  10,  1991).  issue. 
In  that  column  you  stated  that  there  re- 
ally is  no  way  to  use  a  list  of  files  rather 
than  a  command  line  argument  with  a 
DOS  command. 

This  may  be  strictly  true,  but  there  is 
a  way  to  do  it  using  only  a  batch  file  and 
commands  supplied  with  all  versions  of 
DOS;  it  doesn't  require  BASIC  or  any 
editor  to  build  the  command  lines.  There 
are  some  limitations,  and  the  result  isn't 
fast,  but  that's  the  result  of  DOS's  slow 
batch  file  processing. 

I've  called  the  batch  file  shown  in  Fig- 
ure 1  REPT.BAT.  since  it  will  repeat  a 
particular  command  once  for  each  line  in 
a  file  of  parameters.  The  batch  file  itself 
requires  two  parameters.  The  first  is  the 
name  of  a  file  that  contains  the  command 
you  want  repeated.  This  command  file 
must  reside  in  a  fixed  subdirectory,  C:\ 
BAT,  and  have  the  extension  .CMD.  The 
command  in  that  file  must  be  followed 
by  a  space  and  must  not  include  a  newline 
character  at  the  end  of  the  line.  It  must 
also  be  the  same  as  the  name  of  the  file 
itself.  You  can  create  an  ERASE  com- 
mand file  using: 

COPY  CON  C:\BAT\ERASE.CMD  ERASE 

<F6xEnter> 

The  second  parameter  the  batch  file 
needs  is  the  name  of  a  file  containing  a 
list  of  arguments  (such  as  filenames),  with 
one  line  in  the  file  for  each  time  you  want 
the  command  repeated.  None  of  the  pa- 
rameter lines  may  contain  the  character 
sequence  used  in  the  command  file. 

As  it  works,  the  batch  file  creates 
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three  temporary  files  in  the  current  direc- 
tory, but  these  will  be  deleted  when  the 
task  is  finished,  unless  the  routine  is 
somehow  aborted  before  completion. 

The  batch  file  first  checks  for  the  exis- 
tence of  the  two  required  files,  the  com- 
mand file  and  the  file  with  the  argument 
list.  It  copies  the  file  containing  the  list 
of  parameters  to  the  file  TEMPFILE  and 
then  appends  that  file  to  the  command 
file  to  create  a  second  temporary  file, 
TEMPFIL1.  This  second  temporary  file 
is  split  into  two  files,  a  batch  file 
(TEMP.BAT)  that  contains  just  the  first 
line  (with  the  command  name  at  the  be- 
ginning) and  a  new  version  of  TEMP- 
FIL1  that  contains  all  the  remaining  lines. 
The  remaining  lines  are  copied  back  into 
the  TEMPFILE  parameter  list.  This  se- 
quence occurs  for  each  of  the  remaining 
lines.  When  all  the  lines  have  been  used. 
TEMPFILE  will  have  zero  length  and 
will  be  deleted. 

At  this  point.  TEMP.BAT  will  contain 
one  line  for  each  line  in  the  original  pa- 
rameter file,  with  the  required  command 
prefixed  to  each  line.  In  DOS.  Version 
3.3  or  later,  the  batch  file  can  now  be 
CALLed  and  then  deleted  after  execu- 
tion. In  earlier  versions  of  DOS  the 
CALL  line  will  have  to  be  replaced  by 
a  line  with  the  word  TEMP,  and  the 
TEMP.BAT  file  can't  be  deleted  after  it 
is  executed.  One  possible  workaround 
would  be  to  append  the  line  ERASE 
TEMP.BAT  to  the  TEMP.BAT  file,  but 
this  gives  an  error  message  from  DOS 
after  the  file  has  been  deleted. 

There  are  a  limited  number  of  DOS 
commands  for  which  the  REPT  routine 
is  useful,  such  as  ERASE,  COPY, 
BACKUP,  and  PRINT,  but  it  can  also  be 
used  with  other  programs  or  batch  files. 
If  the  file  list  contains  spaces  within  the 


lines,  be  careful  that  none  of  the  lines 
contain  the  command  name  followed  by 
a  space.  For  example,  if  the  PRINT  com- 
mand is  used,  the  line  SPRINT  /B:1000 
in  the  file  list  will  cause  problems,  since 
the  string  PRINT  followed  by  a  space  is 
found  within  the  file.  If  possible,  move 
the  filename  to  the  end  of  the  line  so  it 
is  not  followed  by  a  space.  Alternatively, 
put  more  than  one  space  after  the  com- 
mand in  the  command  file  and  change  the 
FIND  string  in  REPT.BAT  so  it  searches 
for  more  than  one  trailing  space  after  the 
command. 

Arne  Rohde 
Papakura,  New  Zealand 

►  PC  MAGAZINE  The  technique  illustrated 
by  REPT.BAT  has  an  excellent  compan- 
ion in  the  new  syntax  of  DOS  5.0's  DIR 
command;  with  the  correct  switches,  DIR 
will  produce  the  necessary  list  of  files. 
The  /B  switch  causes  DIR  to  produce  a 
"bare"  listing — just  the  complete  path- 
name, with  no  size,  date,  or  time  informa- 
tion. The  IS  switch  tells  DIR  to  search  the 
current  directory  and  all  subdirectories. 
So,  for  example,  the  command 

DIR  C:\*.BAK  /B/S  >  ALLBAK.DAT 

will  create  a  file  ALLBAK.DAT  contain- 
ing the  full  pathnames  of  all  .BAK  files 
on  drive  C:,  a  file  that  could  be  passed 
to  REPT.BAT  as  input.  In  addition,  the 
/L  switch  produces  a  listing  in  lowercase. 
If  you  make  sure  to  use  all  uppercase  for 
your  command  file,  the  /L  switch  will 
eliminate  the  possibility  of  FIND  acci- 
dentally finding  the  command  string 
within  a  filename. 

REPT.BAT  is  a  general  batch  file  that 
repeats  the  command  of  your  choice  for 
each  line  in  an  input  file.  You  can  apply 
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STEP  UP  TO  THE 

WORLD* S  FIRST 


i486DX  COL  NOTEBOOK 


FOR  ONLY  $2,999 


GET  THE  EDGE 


800-438-3343 


STEP  UP  TO  THE  EDGE... 


LIGHTNING  VIDEO  PERFORMANCE 

Using  2nd  generation  GUI  Accelerators  like  S3's  new 
86C924  combined  with  AT&T's  24-Bit  True-Color 
RAMDAC  and  1  MB  of  VRAM,  our  engineers  have 
developed  the  V24  BitBlaster,  providing  16.7  million 
simultaneous  colors  with  significant  performance 
improvements  over  earlier  S3  based  designs. 

Upgrade  your  existing  PC  for  only  $199 


MEMORY  TECHNOLOGY  INNOVATION 

With  over  10  years  experience  in  the  semiconductor  industry  our 
sister  company  continues  to  set  new  standards  for  memory 
technology.  Their  state  of  the  art  design,  wafer  fabrication, 
assembly  and  test  facilities  allow  us  to  design  and  manufacture  our 
systems  from  the  bare  silicon  up.  Employing  over  4000  people,  of 
which  650  are  engineers,  this  1  million  square  foot  facility  produces 
DRAMs.  VRAMs  and  more  Fast  SRAMs  than  any  other  company 
in  the  world. 

Edge  has  applied  these  years  of  semiconductor  and  component 
manufacturing  experience  to  develop  the  ultimate  line  of  computers. 
Feature  for  feature  the  competition  simply  doesn't  compare. 


486SX* 25    486DX* 33    486DX2* 66 

UPGRADABLE       LOCAL      BUS       LOCAL  BUS 


UPGRADES 


I  Intel  486DX2  50MHz  Upgradable 
I  Intel  486SX  25MHz  Processor 

8K  Cache  w/CoProcessor  Socket 
1 4MB  of  High  Speed  RAM 
1 130MB  15ms  IDE  Hard  Drive 
1 1 .44MB  and  1  2MB  Floppy  Drives 
I D24  BitBlaster  GUI  Accelerator 

24-Bit  True-Color  w/  1MB  RAM. 

16.7  Million  Simultaneous  Colors. 

Up  to  1280x  1024  Resolution 
I  MAG  Non-interlaced  14"  Super 

VGA  Color  Monitor,  ,28mm 

1024  x  768  Resolution,  VESA 

I  Logitech  Mouse  and  Pad 

I I  Parallel.  1  Game.  2  Serial  Ports 
1 101 -Key  Keyboard  (130-Key  Opt.) 
I  Microsoft  DOS  5.0  Pre-loaded 

386DX«33     same  low  price 


I  Intel  486DX2  66MHz  Upgradable 
I  Intel  486DX  33MHz  Processor 
8K  Cache  and  Math  Coprocessor 
1 256K  1 7ns  Static  RAM  Cache 
1 8MB  of  High  Speed  RAM 
1 130MB  15ms  IDE  Hard  Drive 
1 1 ,44MB  and  1 .2MB  Floppy  Drives 
I D24  BitBlaster  GUI  Accelerator 
24-Bit  True-Color  w/ 1  MB  RAM, 
16.7  Million  Simultaneous  Colors. 
Up  to  1280  x  1024  Resolution 
I  MAG  Non-interlaced  14"  Super 
VGA  Color  Monitor.  28mm 
1024x768  Resolution.  VESA 

I  Logitech  Mouse  and  Pad 

I I  Parallel.  1  Game.  2  Serial  Ports 
1 101-Key  Keyboard  (130-Key  Opt.) 
I  Microsoft  DOS  5.0  Pre-loaded 

486DX2«50  +S200 


486SX-25 

14"  SVGA  1024I 

-    [   $1  319  |  : 

14  SVGA1024N: 

S 1  349  |  | 

15'  SVGA  1280N, 

S1.549  |  SI. 599  |  SI  749 

486DX-33 

14'  SVGA  102JNI 

m 

52.399 

15'  SVGA  1280NI 

$2,099 

i .  •:  ?  i 

17  SVGA1280NI 

■:  ■  •• 

$2,849 

S3  199 

I  Intel  486DX2  66MHz  Processor 
8K  Cache  and  Math  Coprocessor 
I256K  17ns  Static  RAM  Cache 
1 8MB  of  High  Speed  RAM 
1 213MB  15ms  IDE  Hard  Drive 
1 1 ,44MB  and  1  2MB  Floppy  Drives 
I D24  BitBlaster  GUI  Accelerator 
24-Bit  True-Color  w/ 1  MB  RAM. 
16.7  Million  Simultaneous  Colors. 
Up  to  1 280  x  1024  Resolution 
I  MAG  Non-interlaced  14"  Super 
VGA  Color  Monitor.  28mm 
1024x768  Resolution,  VESA 

I  Logitech  Mouse  and  Pad 

I I  Parallel.  1  Game,  2  Serial  Ports 
1 101 -Key  Keyboard  (130-Key  Opt.) 
I  Microsoft  DOS  5.0  Pre-loaded 

486DX2«66  EISA  +$200 


$1399     $1899  $2499 


4860X2-66 

IPS1BEHIE551 

14-SVGA  1024NI 

S2.349 

LLJ 

S2S49 

15'  SVGA1280N 

S2.549 

j  J  -  4  1 

17  SVGA1280NI 

;  - 

S3 .299 

53  64? 

16MB  Upgrade  S199 

Upgrade  from  8MB  to  16MB 

8MB  Upgrade  S99 

Upgrade  from  4MB  to  8MB 


V24  BitBlaster  S99 

S3  86C924  GUI  Accelerator 
with  AT&T  24-Bit  True-Color 
RAMDAC  and  1MB  VRAM 
16.7M  simultaneous  colors, 
up  to  1280x1024  resolution 

FAX  /Modem  9624  $49 

Send  &  receive  w/MNPS 
and  QuickLmk  II 


CD-ROM  Drive  S299 
w/  Microsoft  Bookshelf 

-  Columbia  Encyclopedia 

-  The  World  Almanac 

•  American  Dictionary 

-  Rogets  Thesaurus 

•  Book  of  Facts  &  Quotes 

Upgrades  available  at  time 
ot  system  purchase  only. 


OF  TECHNOLOGY 


THE  PRICE/  PERFORMANCE  LEADER 

The  two  basic  questions  most  people  ask  themselves  when  buying  a 
computer  are  "How  much  bang  for  the  buck'"  and  "What  about  service  and 
support?".  Unfortunately  most  computer  companies  do  an  adequate  job  of 
only  one  or  the  other.  Edge  provides  you  with  the  highest  price  /  performance 
value  available  without  sacrificing  the  service  and  support  you  deserve. 
You  no  longer  have  to  choose  one  or  the  other. 


A 


AWARD  WINNING  COMPONENTS 

In  addition  to  to  our  Ultra-Fast  17ns  SRAMs  and  high 
performance  board  level  products,  we  use  award  winning 
brand  name  components  like  genuine  Intel  processors.  MAG 
Innovision  monitors.  Maxtor  hard  drives  and  Logitech  mice. 


W  I  N  N  O  V  I  I  I  O  N 

LOGiTECH  M***or< 


18o^2BU6s6  ^svf„       BOO -GET-EDGE 


■  Intel  486DX2  66MHz  Processor 
8K  Cache  and  Math  Coprocessor 

■  256K  17ns  Static  RAM  Cache 

■  16MB  of  High  Speed  RAM 

■  32-Bit  EISA  SCSI  Controller 

■  340MB  1 3ms  SCSI  Hard  Drive 

■  1.44MB  and  1.2MB  Floppy  Drives 

■  D24  BitBlaster  GUI  Accelerator 
24-Bit  True-Color  w/  1MB  RAM 
16.7  Million  Simultaneous  Colors, 
Up  to  1280x  1024  Resolution 

■  MAG  Non-Interlaced  14"  Super 
VGA  Color  Monitor.  .28mm 
1024x768  Resolution,  VESA 

■  Logitech  Mouse  and  Pad 

■  1  Parallel,  2  Serial  Ports 

■  101-Key  Keyboard  (130-Key  Opt.) 

■  Microsoft  DOS  5.0  Pre-loaded 
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CIRCLE  119  ON  READER  SERVICE  CARD 


SOLUTIONS 

User-to-User 


REPT.BAT 

Complete  Listing 


0echo  off 

if  'II'm''  goto  erro 
if  *%2,=='"  goto  erro 
if  not  exist  c:\bat\%l.cmd  goto  erro 
if  not  exist  %2  goto  erro 
del  temp. bat  >nul 
copy  %2  tempt  ile  >nul 
: beg in 

if  not  exist  tempfile  goto  exeq 
copy  c: \bat\%l .cmd+tempf ile  tempfill  >nul 
type  tempfill  j   find  "%1  "  »temp.bet 
type  tempfill  j  find  /v  "%1  '  >tempfill 
del  tempfile  >nul 
copy  tempfill  tempfile  >nul 
del  tempfill  >nul 
goto  begin 
terro 

echo  c:\bat\%l.cmd  or  %2  does  not  exist 
goto  exit 
:exeq 

type  temp. bat  |  more 

echo  Press  any  key  except  Ctrl-Break  to  execute  above 
pause 

call  temp. bat 
del  temp. bat  >nul 
:exit 


incorrect  parameters 


Figure  t  REPT.BAT  takes  a  file  containing  a  command  in  a  particular  format  and 
applies  It  to  every  line  in  another  file. 


the  same  techniques  to  make  a  batch  file 
for  any  specific  purpose.  I  wrote  DEL- 
BAK.BAT,  shown  in  Figure  2,  as  an  ex- 
ample. Pass  DELBAK  a  drive  letter  and 
it  will  build  and  execute  a  batch  file  to 
delete  all  .BAK  files  on  that  drive. 

Both  DELBAK  and  REPT  make 
good  use  of  the  fact  that  DOS's  COPY 
command  won't  copy  an  empty  file. 
REPT  detects  the  end  of  the  input  file 
by  copying  it  to  another  file  and  checking 
for  that  second  file's  existence.  DEL- 
BAK does  the  same  and  also  uses  this 
technique  to  be  sure  there  are  BAK  files 


on  the  selected 
drive.  The  stan- 
dard IF  EXIST 
test  doesn't  scan 
subdirectories,  so 
DELBAK  simply 
creates  its  list  of 
files  and  aborts  if 
the  resulting  file 
has  zero  length. 

REPT.BAT 
requires  a  tiny  file 
such  as  ERASE 
.CMD,  containing 
just  the  desired 
command.  a 
space,  and  no  car- 
riage return  or 
line  feed  at  the 
end.  That  tiny  file 
uses  a  whole  clus- 
ter  of  disk  space. 
DELBAK  avoids  the  waste  of  space  by 
creating  the  tiny  command  file  each  time 
it's  run.  Of  course  this  savings  comes  at 
the  expense  of  speed. 

DELBAK  creates  and  runs  a  DE- 
BUG script  that  in  turn  creates 
DELCMD.$$$.  The  DEBUG  script  is 
designed  to  allow  some  flexibility:  You 
could  plug  this  code  almost  unchanged 
into  REPT.BAT,  replacing  "DEL"  with 
"  %1 " .  Yes,  the  %  1  parameter  might  vary 
in  size,  but  as  long  as  it's  not  longer  than 
eight  characters,  the  resulting  command 
file  will  work.  The  F  command  line  fills 


memory  at  offset  100  with  nine  spaces, 
and  the  E  command  copies  "DEL"  (or 
the  command  of  your  choice)  to  offset 
100.  Result?  The  file  contains  the  speci- 
fied command,  padded  with  spaces  to  a 
total  of  nine  characters. 

Mr.  Rohde  is  fortunately  wrong  about 
REPT  needing  major  modification  for 
use  with  DOS  versions  earlier  than  3.3. 
If  you're  using  an  older  DOS  version,  all 
you  have  to  do  is  replace  CALL  with 
COMMAND  IC  in  the  third  from  last 
line.  You'll  also  have  to  delete  the  @  sign 
in  front  of  the  initial  ECHO  OFF.  It's  that 
simple!  (You  can  download  the  files  men- 
tioned here  from  PC  MagNet  archived  as 
REPT.ZIP). 


Making  Exceptions 


DOS's  FOR. .  .IN. .  .DO  command  is 
very  useful  for  selecting  specific  files  to 
work  on,  but  it  would  be  handy  if  DOS 
also  supplied  a  way  to  exclude  certain 
files  from  processing.  PC  Magazine's 
NO.COM  utility  does  provide  this  capa- 
bility, but  it's  clumsy  to  use  when  multiple 
file  specifications  are  involved.  I  wrote 
the  batch  file  EXCEPT.BAT  shown  in 
Figure  3  to  solve  this  problem.  EXCEPT 
works  by  temporarily  "hiding"  the  ex- 
cluded files  while  the  specified  command 
is  executed.  The  syntax  is 

EXCEPT  filespec [filespec  [ .  .  .]] 
DO  action  [params] 


DELBAK.BAT 

Complete  Listing 


9  ECHO  OFF 

IP  1  %1 1 "  GOTO  Syntax 
SET  driv« 

:  Be  sure  the  command  line  parameter  is  a  single  letter 

::  Using  /  in  front  of  an  item  in  the  FOR  list  splits  the 
:  first  letter  of  that  item  from  the  rest .    Only  if  the 
:  parameter  was  a  single  letter  to  start  with  will  the 

::  driv  variable  have  the  same  value  as  the  parameter. 

FOR  %%v  IN  (/%1)  DO  SET  driv=%%v 

IF  NOT  '%driv»  '»■'%* 1  GOTO  Syntax 

::  Get  the  list  of  BAK  files  on  the  requested  drive 

DIR.  »1:\*.BAK  /B/S/L  >  BAKLISTl.SSS 

::  Make  sure  the  list  is  not  empty 

COPY  BAKLISTl.SSS  BAKLIST2.SSS  >  NUL 

IF  EXIST  BAKLIST2 .  SSS  GOTO  HaveFiles 

ECHO  There  are  no  BAK  files  on  drive  %1:! 

DEL  BAKLIST1 . SSS 

GOTO  End 

: HaveFiles 

::  Create  the  DELCMD.SSS  file 

REM  >  TEMPDEL.BAT 

ECHO  NDELCHD.S$S>  MAKEDEL . SCR 

ECHO  P  ll(  !•••"»  MAKEDEL  .  SCR 

ECHO  E  160  "DEL"»  MAKEDEL . SCR 

ECHO  RCX»  MAKEDEL. SCR 

ECHO  9»  MAKEDEL. SCR 

ECHO  W»  MAKEDEL. SCR 

ECHO  Q»  MAKEDEL. SCR 

DEBUG  <  MAKEDEL. SCR  >  NUL 

DEL  MAKEDEL. SCR 


::  Build  a  batch  file  containing  each  of  the  filenames 
::  with  "DEL  1  in  front  of  it. 
:  loop 

::  Prefix  the  first  line  of  the  list  with  "DEL  ■ 
COPY  DELCMD.SSS  ♦  BAKLISTl.SSS  BAKLIST2 . SSS  >  NUL 
::  Use  FIND  to  extract  that  first  line  into  a  new  file 
TYPE  BAKLIST2.SSS    |   FIND  "DEL  ■   >  BAKLIST3 . SSS 

: :  Show  the  new  file 

TYPE  BAKLIST3 . SSS 

:  Append  the  DEL  command  line  to  TEMPDEL.BAT 
COPY  TEMPDEL.BAT  ♦  BAKLIST3 . SSS  >  NUL 
DEL  BAKLIST3.SSS 

::  Copy  all  lines  *except*  the  first  back  to  the  original  list 
TYPE  BAKLIST2.SSS   |   FIND  /V  "DEL  "   >  BAKLIST1.SSS 
DEL  BAKLIST2 . SSS  >  NUL 

::  Check  whether  the  original  list  is  empty 

COPY  BAKLISTl.SSS  BAKLIST2 . SSS  >  NUL 

IF  EXIST  BAKLIST2.SSS  GOTO  loop 

: :  Reach  this  point  when  the  list  is  empty 

DEL  BAKLISTl.SSS 

DEL  DELCMD.SSS 

ECHO  Press  Ctrl-Break  if  you  do  •NOT*  want  to  delete  BAK  files. 
PAUSE 

CALL  TEMPDEL.BAT 
DEL  TEMPDEL.BAT 
GOTO  End 
:  Syntax 

ECHO  Syntax:  "DELBAK  d",  where  d  is  a  lone  drive  letter 
:End 


Figure  2:  DELBAK. BAT  deletes  all  .BAK  files  on  a  particular  drive  using  the  techniques  introduced  in  REPT.BAT  (Figure  1). 


460    PC  MAGAZINE  NOVEMBER  10, 1992 


Co 


aterial 


BONUS!  3  FREE  DISKS! 

1 05  ultra-powerful  utilities. .  .on  3  disks!  These 
exclusive  power  programs,  selected  especially  for 
new  subscribers  by  PC  Magazine's  Editors,  let 
you  upgrade  your  system,  boost  your  PC  power, 
and  simplify  tasks  —  at  the  touch  of  a  key! 
YOURS  FREE  with  your  paid  subscription! 


NO 

KIDDING! 


NAME 


(Please  Print) 


COMPANY 


ADDRESS 


□ ypri  I  want  to  take  advantage  of 
L  Jm  unbelievable  savings!  Send 
my  free  software  and  start  my  subscription  to 
PC  Magazine  for  one  year  (22  issues)  for  only 
$29.97.  I  Save  54%! 


CITY  STATE 

□  Payment  enclosed.        □  Bill  me  later. 

Do  you  currently  use  Windows™?    □  Yes 


ZIP 


□  No 


Basic  one-year  subscription  $44.97;  on  newsstands  $64.90.  Canoda  and  foreign  odd  $32.00. 
U.S.  funds  only.  Canadian  GST  included.  Please  allow  30  days  for  delivery  of  first  issue.  FREE 
disks  will  be  sent  upon  payment. 


MAGAZINE 


BONUS!  3  FREE  DISKS! 

105  ultra-powerful  utilities. .  .on  3  disks!  These 
exclusive  power  programs,  selected  especially  for 
new  subscribers  by  PC  Magazine's  Editors,  let 
you  upgrade  your  system,  boost  your  PC  power, 
and  simplify  tasks  —  at  the  touch  of  a  key! 
YOURS  FREE  with  your  paid  subscription! 


NAME 


(Please  Print) 


COMPANY 


ADDRESS 


I      I  yCC  f  I  want  to  take  advantage  of 
L  J*  unbelievable  savings!  Send 
my  free  software  and  start  my  subscription  to 
PC  Magazine  for  one  year  (22  issues)  for  only 
$29.97.  I  Save  54%! 


NO 

KIDDING! 


CITY  STATE  ZIP 

□  Payment  enclosed.        □  Bill  me  later. 

Do  you  currently  use  Windows™?    □  Yes     □  No 

Basic  one-year  subscription  $44.97;  on  newsstands  $64.90.  Canada  and  foreign  add  $32.00. 
U  S.  funds  only.  Canadian  GST  included.  Please  allow  30  days  for  delivery  of  first  issue.  FREE 
disks  will  be  sent  upon  payment. 

Copyrighted  material 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL    PERMIT  NO.  66     BOULDER,  CO 
POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


MAGAZINE 


P.O.  Box  57068 
Boulder,  CO  80321-7068 


II. .1.11  II.. .1.1. ..III. ..III. ...II,. I. .LI, 1,1 


NO  POSTAGE 
NECESSARY 
IF  MAILED 
IN  THE 
UNITED  STATES 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL    PERMIT  NO.  66     BOULDER,  CO 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


MAGAZINE 


P.O.  Box  57068 
Boulder,  CO  80321-7068 


II, ,1,11  Il„,l,l,„lll„,lll,„,ll„l„l,,l,l,l 


SOLUTIONS 

User- to- User 


EXCEPT.BAT 

Complete  Listing 


•ECHO  OFF 

IF  EXIST  c:\exceptSS.bat  DEL  c:\exceptSS.bat  >NUL 
:Loop 

FOR  %»a  IN  (do  DO  do  Do)  DO  IF  -%l->'%%«  GOTO  Dolt 
IF  =  '  GOTO  Syntax 

IF  EXIST  %l  ECHO  ATTRIB  %%1  %1  »c : \exceptSS .bat 

SHIFT 

GOTO  Loop 

:DoIt 

IF  ' *2- - "  GOTO  Syntax 

IF  NOT  EXIST  c:\exceptSS.bat  GOTO  Syntax 

ATTRIB  *h  c:\exceptSS.bat 

CALL  c:\exceptSS  *h  >nul 

CALL  \2  %3  %4  »5  %6  %7  «8  %9 

CALL  c:\exceptSS  -h  >nul 

ATTRIB  -h  c:\exceptSS.bat 

GOTO  End 

:  Syntax 

ECHO  Syntax:  EXCEPT  filespec   [[filespec  [  ]]  DO  action  [params] 

:End 

IF  EXIST  c:\exceptSS.bat  DEL  c:\exceptSS.bat  >NUL 


Figure  3:  This  batch  file  lets  you  specify  files  to  exclude  from  being  processed  by  a  command.  It  is  a  good 
complement  to  DOS's  FOR. .  .IN. .  .DO  command. 


where  action  may  be  any  .COM,  .EXE, 
.BAT  file,  or  any  internal  DOS  com- 
mand, with  params  as  its  command  line 
switches  or  parameters.  The  filespec  file 
specifications  can  include  wildcards  as 
well  as  a  path.  The  number  of  filespecs 
to  be  excluded  from  the  action  is  limited 
only  by  the  length  of  the  DOS  command 
line. 

Suppose,  for  example,  you  want  to 
copy  all  files  in  the  current  directory  ex- 
cept those  with  extensions  .TXT,  .DOC. 
and  .WRI  to  drive  A:.  Just  enter  the  line: 

EXCEPT  *  .  TXT  *  .  DOC  *  .  WRI  DO  COPY 
*.**: 

If  you  want  to  work  on  files  in  a  directory 
other  than  the  current  one,  you  need  to 
either  provide  the  complete  path  for  both 
files  and  the  parameters  or  to  change  to 
the  directory  where  the  files  are  located. 
If  you  use  EXCEPT  to  run  a  batch  file 
that  includes  a  change  in  directory,  the 
batch  file  should  return  to  the  original 
directory  upon  exit.  Finally,  as  with 
NO.COM,  EXCEPT.BAT  does  not 
work  with  DOS's  RESTORE/BACKUP 
operations. 

Arneil  P.  Reyes 
Los  Alamos,  New  Mexico 

►  PC  MAGAZINE  I'm  a  big  fan  of  the  vener- 
able NO.COM  (which  was  published  in 
the  May  13, 1986,  issue  of  PC  Magazine). 
For  example,  I  archive  all  of  my  old  arti- 
cles in  .ZIP  files.  To  check  for  "loose" 
files  that  haven't  been  archived,  I  just 
type  NO  *  .  ZIP  DIR— that's  all  it  takes! 


But  I'm  pleased  to  see  the  same  task  ac- 
complished using  nothing  but  batch  com- 
mands. And  indeed,  using  NO.COM  with 
multiple  file  specifications  is  awkward, 
because  you  have  to  stack  up  multiple 
calls  to  the  program.  For  instance,  to  han- 
dle the  task  in  Mr.  Reyes's  example,  the 
command  would  look  like  this: 

NO*. TXT  NO*. DOC  NO*. WRI  COPY 
*.*A: 

Both  EXCEPT.BAT  and  NO.COM 
work  by  hiding  the  files  to  be  excluded, 
performing  the  desired  operation,  and 
then  un-hiding  them.  Note  that  both 
could  conceivably  cause  problems  if  the 
file  specifications  match  any  files  that 
should  remain  hidden. 

EXCEPT.BAT  hides  and  un-hides 
files  by  calling  a  temporary  batch  file 
(EXCEPT$$.BAT)  that  it  builds  from 
the  file  specifications  on  the  command 
line.  Each  time  through  the  loop  that 
starts  at  the  label  Loop,  it  checks  whether 
the  first  parameter  is  DO.  If  so,  the  list 
of  file  specifications  is  over.  It  also  checks 
whether  the  first  parameter  is  nonexis- 
tent, meaning  the  user  entered  the  com- 
mand line  improperly. 

If  the  first  parameter  is  not  DO  and 
some  files  exist  that  match  it,  EX- 
CEPT.BAT generates  a  line  for  the  tem- 
porary batch  file.  It  appends  the  output 
of  the  command  ECHO  ATTRIB  %%1  %1 
to  the  temporary  batch  file.  DOS  inter- 
prets the  double  percent  sign  as  a  single 
percent  and  replaces  %  1  with  the  value 
of  the  first  parameter.  If  the  first  parame- 


ter were  *.COM,  the  result  would  be 
ATTRIB  %1  *.COM.  The  SHIFT  com- 
mand shifts  all  the  parameters  down  by 
one  and  reads  a  new  ninth  parameter 
from  the  command  line  if  available.  Then 
the  batch  file  jumps  back  to  the  label 
Loop  to  process  the  new  first  parameter. 

As  long  as  the  DO  parameter  is  pres- 
ent to  end  the  list  of  file  specifications, 
the  lines  after  the  label  Dolt  get 
executed.  More  error-checking  takes 
place  here.  If  the  second  parameter  is 
empty,  it  means  no  action  was  specified 
after  the  DO  parameter,  and  if  the  tem- 
porary batch  file  doesn't  exist,  no  file 
specifications  were  present  before  the 
DO  parameter.  Assuming  no  errors,  the 
three  lines  beginning  with  CALL  actually 
carry  out  EXCEPT.B  AT's  work. 

EXCEPT  uses  the  ATTRIB  com- 
mand to  hide  the  temporary  batch  file, 
just  in  case  it  matches  one  of  the  file  spec- 
ifications. It  then  CALLs  the  temporary 
batch  file  with  a  parameter  of  +h,  which 
has  the  effect  of  hiding  all  files  that  match 
any  of  the  file  specifications.  The  next 
line  CALLs  the  action  command,  passing 
as  many  as  seven  parameters.  If  this  com- 
mand is  not  a  batch  file,  using  CALL  is 
unnecessary,  but  harmless.  Finally,  EX- 
CEPT CALLs  the  temporary  batch  file 
again  to  unhide  the  specified  files  and 
uses  ATTRIB  to  unhide  the  temporary 
batch  file  itself.  The  last  line  cleans  up 
by  disposing  of  the  temporary  batch  file. 

You  could  rewrite  EXCEPT.BAT  so 
that  it  would  use  a  FOR  loop  to  process 
all  the  matching  files  rather  than  building 
and  executing  a  temporary  batch  file,  and 
you'd  think  that  would  speed  up  the 
batch  file's  operation.  But  doing  so  in- 
volves one  call  to  ATTRIB  for  each 
matching  file,  instead  of  one  call  for  each 
file  specification,  and  this  counteracts  the 
speed  benefit  of  avoiding  a  temporary 
batch  file.  □ 

SHARE  YOUR  SECRETS 

Reveal  your  latest  DOS,  Windows, 
and  systems  discoveries  through  the 
User-to-User  column;  we'll  pay  you 
$50  for  any  submission  that  we  print. 
Please  submit  your  letter  on-disk  to- 
gether with  a  printout.  Mail  your 
contribution  to  User-to-User,  PC 
Magazine,  One  Park  Ave.,  New. 
York,  NY  10016. 
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I 


Thanks,  Compaq... for  Choosing  USA  FLEX! 

We're  proud  to  have  been  chosen  by  Compaq  as  an  authorized  direct 
marketer  for  their  products.  Now  get  the  superb  engineering,  dependability, 
and  performance  that  is  synonymous  with  Compaq  combined  with  the  ease 
of  ordering  direct  from  USA  FLEX.  With  the  addition  of  the  Compaq  line  of 
PC's,  our  tradition  of  offering  computer  buyers  top  quality  products  at 
outstanding  prices  continues. 


Join  in  the  celebration  AND  the  savings  with  these  unbelievable  offers  on  Compaq  systems! 
But  hurry,  quantities  are  limited  and  they're  sure  to  go  fast! 


SLT  386s/20 


$1299 

60MB  Hard  Drive 

•  60MB  Hard  Drive 

•  386SX  20MHz  with  4K  Cache 

•  2MB  mamory  (Expandable  to  14) 

•  1.44MB  Diskette  Drive 

•  10"  COMPAQ  VGA  Backlit  Display 

•  Detachable,  Full  Size  Keyboard 

•  13.5-W  x  8.5"D  x  4.1"H  -  14  lbs. 

•  Enhanced  NiCad  Battery  Pack  Provides 
More  Than  3  Hours  Of  System  Use. 

120\1B  Hard  Drive 

Available  For  $1499 

Ask  your  sales  consultant  for  additional 
Compaq  SLT  accessories! 

•  Enhanced  2400-Baud  internal  modem 
•External  tape  dnve»Additional  Memory 
•Desktop  expansion  base»AC  adapter 
•CD  ROM  adapter* External  numeric  keypad 
•External  battery  charger«Carrying  case 
•AND  MORE! 


LTE  386s/20 


$1499 

60MB  Hard  Drive 

•  32  bit  386SX  20MHz 
with  4K  4-way  Cache 

•  2MB  memory,  expandable  to  10MB 

•  Choice  of  60MB  or  84MB  hard  drive 

•  1.44MB  3.5"  diskette  drive 

•  9"  COMPAQ  VGA  edgelit  LCD  display 

•  Enhanced  keyboard 

•  11.0"W  x  8.5"D  x  2.2"H  -  7.5  lbs. 

•  Enhanced  NiCad  battery  pack 

84\1B  Hard  Drive 
Available  For*  1599 

Ask  your  sales  consultant  for  additional 
Compaq  LTE  accessories! 

•Enhanced  2400  Baud  internal  modem 
•External  tape  drive«Additional  Memory 
•Desktop  expansion  base'AC  adaptor 
•CD-ROM  adapter»External  numeric  keypad 
•External  battery  charger»Carrying  case 
•  AND  MORE! 


DeskPro  386/20e 


$1099 

110MB  Hard  Drive 

•  32  bit  386  20MHz  with  32K  Cache 

•  4MB  memory,  expandable  to  16MB 

•  110MB  hard  drive 

•  1.44MB  3.5"  diskette  drive 

•  Advanced  video  graphics  controller 

•  101  key  enhanced  keyboard 

•  5  available  expansion  slots 
(4  8716-bit.  1  32-bit) 

•  15.8"W  x  14.8"D  x  5.9-H 

Monitor  not  included 

Ask  your  sales  consultant  for  additional 
Compaq  DESKPRO  386  20e  accessories! 

•Enhanced  2400-Baud  internal  modem 

•  Additional  Memory»Disk  drives 

•  Reduced  Emissions  Video  Graphics  Color 
monitor»Video  Graphics  Monochrome  monitor 

•  AND  MORE! 


CALL  THE  

USA  FLEX 

COMPAQ  HOTLINE 


NEW  At  FLEX 
FLEX  "FAXBACK"  Service! 

\sk  ^  (uir  I  S\  FLEX  sales 
representative  for  details. 


aterial 
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Call  FLEX  For  Big  Savings  On 
Compaq's  Latest  Line  Of  Desktops, 
Portables,  and  Notebooks 


DESKPRO 

DESKPRO 

486/33L 

486/50L 

PORTABLE 
486 


PORTABLE 
486C 


•  Available  Hard  Drives: 

320MB  (Model  320) 
■  650MB  (Model  650) 

•  32  bit  486  33MHz  with 
128K  Cache 

•  4MB  RAM.  exp.  to  100MB 

•  1.44MB  Disk  Drive 

•  Advanced  Video  Graphics 
Controller  (640  x  480 
graphics) 

•Monitor  not  included. 


•  Available  Hard  Drives: 

120MB  (Model  120) 
340MB  (Model  340) 
-  510MB  (Model  510) 

•  32  bit  486  50MHz  with 
256K  Cache 

•  8MB  RAM.  exp.  to  104MB 

•  1.44MB  Disk  drive 

•  Advanced  Video  Graphics 
Controller  (640  x  480 
graphics.  256  colors) 

•Monitor  not  included. 


Available  Hard  Drives: 
120MB  (Model  120) 
210MB  (Model  210) 

32  bit  486  33MHz 

4MB  RAM.  exp.  to  32MB 

1.44MB  Disk  drive 

Active  matrix  black  and 

white  VGA  display 

Detachable,  full  function 

101  key  keyboard 

AC  powered 

17.6  lbs. 

11"  x  5.5"  x  15.6" 


Available  Hard  Drives: 
120MB  (Model  120) 
210MB  (Model  210) 
32  bit  486  33MHz 
4MB  RAM,  exp.  to  32MB 
1.44MB  Disk  drive 
14"  Active  matrix  color 
VGA  display 

Detachable,  full  function 
101  key  keyboard 
AC  powered 
17.6  lbs. 

11"  x  5.5"  x  15.6" 


Desk  Pro  Accessories 

Additional  Diskette  drives.  Fixed  disk  drives.  Additional 
memory.  Tape  drives.  Monitors.  2400  Baud  internal 
modem 


Portable  Accessories 

Additional  Diskette  drives.  External  storage  module. 
Additional  memory.  Tape  drives.  2400  Baud  internal 
modem.  Carrying  case.  Serial  interface.  CD  ROM  cable 
kit.  Enhanced  keyboard. 


LTE 

LTE 

LITE/25 

LITE/25C 

CONTURA 

CONTURA 

3/20 

3/25 

Available  Hard  Drives: 
60MB  (Model  60) 
■  84MB  (Model  84) 
386SL  25MHz  with 
16K  Cache 

4MB  RAM.  exp.  to  10MB 
1.44MB  Disk  drive 
9.5"  Adjustable  Compaq 
maxlight  VGA  display 
640  x  480  VGA  in  16  gray 
scales  and  320  x  200  in 
64  gray  scales 
Enhanced,  standard 
spacing  keyboard  with 
special  feature  hot  keys 
AC  powered 
6  lbs. 

8.5"  x  11"  x  1.75" 


84MB  Hard  Drive 
386SL  25MHz  with 
64K  Cache 

4MB  RAM,  exp.  to  20MB 
1.44MB  Disk  drive 
8.4"  Active  matrix  color 
VGA  display 

Supports  256  colors  out 
of  a  palette  of  4096  in 
640  x  480  resolution 
lOlkey  keyboard  with 
cursor-control  keys  and 
special  feature  hot  keys 
NiMH  power  smart  pack 
that  operates  up  to  4 
hours 
6.5  lbs. 

2.0"  x8.5"  x  11.0" 


40MB  Hard  Drive 
386SL  20MHz 
2MB  RAM.  exp.  to  10MB 
1.44MB  Disk  drive 
9.5"  monochrome  VGA 
Edgeht  LCD  display 
16  gray  scales  in  640  x 
480  VGA  resolution:  64 
gray  scales  in  320  x  200 
resolution 

Enhanced  keyboard  with 
special  feature  hot  keys 
Enhanced  NiCd  battery 
pack  with  3-4  hours  of  life 
Preinstalled  MS-DOS  5.0 
as  published  by  Compaq 
6.2  lbs. 

8.9"  x  11.7*  x  1.9" 


60MB  Hard  Drive 
386SL  20MHz  with 
64K  Cache 

4MB  RAM.  exp.  to  12MB 
1.44MB  Disk  drive 
9.5"  monochrome  VGA 
Edgelit  LCD  display 
16  gray  scales  in  640  x 
480  VGA:  64  gray  scales 
in  320  x  200 
Enhanced  keyboard  with 
special  feature  hot  keys 
Enhanced  NiCd  battery 
pack  with  3-4  hours  of  life 
Preinstalled  MS-DOS  5.0 
as  published  by  Compaq 
6.2  lbs. 

8.9"  x  11.7"  >  1.9- 


USA  FLEX 
ADYAlITAGES! 


LTE  Accessories 

Additional  memory.  Storage  devices.  Modems. 
Additional  power.  Software.  Carrying  case.  AND  MORE 


Contura  Accessories 

Additional  memory.  Storage  devices.  Modems. 
Additional  power.  Carrying  case.  AND  MORE 
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15  Years  of  the  Sen  ice  and 
Support  You  Kxpect 

I  S  \  I  I  I  \  has  remained  steadfast  in 
our  Commitment  lo  superior  quality, 
compctitve  prices  and  outstanding 
service. 

Friendly,  knowledgeable  Sales  Staff 

We  are  dedicated  to  helping  you  find 
the  right  solution  to  all  your  computing 
needs. 

Over  250.IMM)  Satisfied  Customers 

We  value  your  business  and  want  to 
make  sure  you  are  satisfied  with  your 
FLEX  system. 

Quick  Delivery 

For  your  convenience,  vve  offer  same 
day  shipping  and  last,  reliable  Federal 
I  vpress  I  )eliver\  Serv  k  e  al  reason 
able  rates,  which  means  you  can  place 
your  order  today  and  have  it  in  two 
day  s  or  less!  Ask  your  sales  represen- 
tative for  details. 

24-Hour  Toll-FRKF.  Technical 
Support.  7  Days  \  Week 

Variety  of  Payment  Options 

Charge  your  order  on  our  FI.F.XCARD 
or  use  your  VISA.  MASTERCARD  or 
DISCOVER  card.  And  at  USA  Flex 
there's  no  surcharge  on  credit  card 
orders 


PLUS... 

"CompaqCare" 
Included  FREE 


Free  1  Year  On-site 
Limited  Warranty! 

Worldwide  Limited  Warranty! 

Toil-Free  Compaq  Customer 
Support  Center  Direct 
From  Compaq! 

Plus  more...Ask  Your 
Consultant  For  Details. 


Call  your  USA  FLEX  representative 
for  details,  pricing  and  availablity! 


COmPAO. 


1-800-677-8575 

471  Brighton  Drive,  Bloomingdale,  IL  60108 


USA  FLEX  FAX  #  (708)  351  7204 
Government  &  Education  Sales  1-800-395-7025 
Government  &  Education  Fax  (708)  3S1-9871 
Habla  Espanol  1-800-723-5500 


Code  *  PM11A2 


ana  MwWMatf  by  Uw  trademarks  ar  wvki  marks  o4  tKew  retowcttva 


sdxJrlMjrtal    He***  to  c 


CIRCLE  1 83  ON  READER  SERVICE  CARD 


Copyrighted  material 


We're 


▲ 


ini 

1  hir 

k 

IMl  L40  386  SX  80MB  is  now  available  through  mall  orrJBF 
f\  Exclusively  from  USA  FLEX!  ^\ 


*  IBM  L40  386  SX 

■  20MHz  386  SX 
Microprocessor 

■  2  MB  Memory, 
Expandable  to  18  MB 
80  MB  Hard  Drive 

•  1.44  MB  Floppy 

■  84  Key  Selectric  Touch™ 
Keyboard  With  Full  Size 
Keys  and  Standard  Key 
Spacing,  Plus  Attachable 
17  Key  Numeric  Keypad 
10"  Diagonal  Black-On- 
White,  840  x  480  VGA  With 
Up  To  32  Grey  Scales 

■  Preloaded  DOS  5.0 

■  7.7  lbs  Including  Battery 

■  FREE  Leather  Carrying  Case 

■  3  Hour  Battery  life 

■  Toil-Free  Technical  Support 
Direct  From  IBM 

■  One  Year  Limited  Warranty 

■  Helpware™ — Total  Customer 
Satisfaction  From  IBM 

ACCESSORIES 

2400/9600  Data/Fax  Modem  ....  CALL 

Additional  Memory  CALL 

OS/2'  2.0  Installed  »149 

Windows  3.1  Installed  s69 

Quick  Charger  79F0192  *99 

1  Year  "World  Class- 
IBM  On  Site  Service  *49 

Portable  Bubble  Jet  Printer  '279 

Ask  your  sales  consultant  for  additional  IBM 
Notebook  accessories,  such  as  a  second 
serial  adapter,  Trackpolnt  pointing  device, 
and  a  car  battery  adapter. 


SEE  OUR  AO  IN  THIS 
MAGAZINE  FOR  THE 
COMPLETE  UPC  OFFLEX 


OPEN 


24  HOURS 

MONDAY 
THRU 
F»ID  AY 


FOR  ONLY.. 


299 


LIMITED 
QUANTITY 
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Now  get  IBM  quality,  performance, 
and  technology  at  an  INCREDIBLE  price! 

The  IBM  PS/2®L40  SX  80MB  is  the  notebook  of  choice  for  mobile  professionals  who  need 
speed  and  large  storage  capacity  in  a  small,  lightweight  portable.  With  its  full-size,  "Selectric"  style 
keyboard,  80  MB  hard  drive,  famous  IBM  support  and  a s  1 ,299  price,  you  won't  find  a  better  VALUE! 

For  the  first  time  you  can  get  a  genuine  IBM  notebook  combined  with  the  ease  and  convenience 
of  ordering  direct  from  USA  FLEX.  Since  1 977,  USA  FLEX  has  been  commitment  to  providing  the 
BEST  products,  the  BEST  service  and  the  BEST  prices.  So  it's  no  surprise  that  we  were  chosen  as  the 
FIRST  direct  marketer  to  offer  you  an  IBM  product  at  a  price  you  didn't  think  was  possible. 

JSS&kFLEX 

HKKKT  1-800-876-4395 


Save  on  Shipping,  Too! 

For  only  '14.95  we'll  ship  your  IBM  PS/ 
2  L40  SX  with  FAST,  RELIABLE.  FEDEX* 
Economy  Two-Day*"  Delivery  Service. 

(Ask  your  sales  ^^^^^ 
consultant  for  details.) 


FAX  (708)  351-7204  •  Government  and  Education  1-800-395-7025  •  Habla  Espanol  1-800-723-5500 

471  Brighton  Drive,  Bloomingdale,  IL  80108 


Please  refer  to  code  #  PM11A2  when  placing  an  order.  ^ 


MM,  OS/2,  and  PS/2  M.  •  it 
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Leadersulfe  &  IB! 


Save  On  Genuine  IBM  Token-Ring  And  Network  Supplies 


IBM  16/4  Token-Ring  Adapter 


State-of-the-art  Technology  at  an 
Unbelievable  Price! 


8228  Multistation  Access  Unit 

Connect  as  mantv  as  eight  network  devices  to  your  Token-Ring 
network  with  this  Multistation  Access  unit. 

Pan  0  6091014  List  Pnce  $630  *429 


3270  and  5250  Emulation        J^JSL  ££. 

PC  3270  Emulation  Program 

Entry  Level  V2.0  91F85B2  «345  '215 

Personal  Communications/3270  V2.0  91F8594  M95  '305 

3270  Connection  74F3465  '667  '420 

3278/79  Emulation  Adapter  53F6425  '667  '420 
Enhanced  5250  Displav  Station  Emulation 

-  Program  Convenience  Kit  V2.3  92F3273  '686  '470 

-  Emulation  Adapter  and  Cable  Kit  30F5622  '510  '315 
System  36/38  Workstation  Emulation 

Convenience  Kit  V1.0  69X6287  '968  '710 

•  Adapter/A  69X6279  '668  '470 

■  Attachment  Cable  69X6293    *70  '48 

DOS  5.0 

DOS  5.0  3.5"  Diskettes 
DOS  5.0  5.25"  Diskettes 
DOS  5.0  Upgrade  3.5"  Diskettes 
DOS  5.0  Upgrade  5.25"  Diskettes 


List 
Price 


84F7586 
10G2991 


s195 
'195 


M29 
M29 


OS/2®  2.0 

OS/2  3.5"  Diskettes 
OS/2  5.25"  Diskettes 

OS/2  Upgrade  for  DOS  &  Windows'"  3.5"  10G5999  '149  *89 
OS/2  Upgrade  for  DOS  &  Windows  5.25"     10G6000  '149  *89 

NetWare®  V3. 11  from  IBM 


Umt 


5  Users 
10  Users 
20  Users 
50  Users 
VI. 1  Lite 


3.5"  04G4098 
3.5"  04G4079 
3.5"  85F0794 
3.5"  04G4195 
3.5"  42G1803 


5.25"  04G4099 
5.25"  04G4080 
5.25"  85F0795 
5.25"  04G4196 
5.25"  42G1804 


Flax 
Prtea 

'1095  *630 
'2520  '1425 
'3535  '2039 
•4995  '2785 
'100  *65 


Volume  Discounts  Also  Available! 


$499 


The  IBM  16/4 
adapter  card  allows 
computer  users  to 
communicate  with 
each  other  at  a  speed 
of  16  million  bits  of 
data  per  second  on 
the  IBM  Token-Ring 
Network. 


Two  1992  ComputerWorld 
l/S  Brand  Preference  Awards  as 
well  as  the  1992  LAN  Times 
Reader's  Choice  Award. 


Part 
Number 


List 

Price 


Flex 
Price 


Token  Ring  Adapter  16/4  Adapter  (AT  BUS)  25F7367 

(Non  Micro  Channel*) 

Token  Ring  Adapter  16/4  Adapter/A  (MCA)  74F9410 

(Micro  Channel*) 

Multi  Protocol  Adapter  6451114 

Adapter/A  4Mbps  (MCA)  69X8138 

Adapter  II  4Mbps  (AT  BUS)  25F9858 

IBM  Token  Ring  Adapter  Cable  6339098 


'745 

•895 

'420 
'395 
'395 
•36 


•499 

•599 

•249 
•269 
•269 
•29.95 


3  YEAR 
WARRANTY 
on  M  l.  NEW 
MONITOR  MODELS 


IBM  PS/2  and  USA  FLEX  Combine  Both  Quality 
and  Value  In  3  New  Dazzling  Color  Displays. 


IBM  Model  9518 


HelpWare™ 
Service  and  Support 
Included  on  all  IBM  Products! 

IBM  provides  service  and 
support  24  hours  a  day,  7  days 
a  week  by  phone,  fax  and 
electronic  bulletin  board. 
Call  for  more  details. 


•  14"  Non-interlaced  Color  Display 

•  Non-glare  screen  and  tilt  and  swivel  base 

•  Stable  flicker-free  image  and  brighter  picture 

•  VGA  Compatibility  offers  an  array  of  colors 

•  Fine  .28mm  dot  pitch 

•  640  x  480  resolution/Refresh  rate  of  75  Hz 

•  Low  electric,  magnetic  and  elecrostatic  emissions 

IBM  Model  9515 

Same  As  Above  Model  Except 

•  14"  Non  interlaced  XGA  2  Color  Display 

•  1024  x768  resolution 


$539 

Part  *  9518001 
List  Price  $600 

IS 

$659 

Part*  9515001 
List  Pnce  $735 

$1299 


Part  #  951 7001 
List  Pnce  $1470 


IBM  Model  9517 

•  17"  Non  interlaced  Trinitron* Color  Display 

•  Non-glare  screen  and  tilt  and  swivel  base 

•  Stable  flicker-free  image  and  brighter  picture 

•  VGA  Compatibility  offer  a  dazzling  array  of  colors 

•  Provides  a  crisp  .26mm  dot  pitch 

•  1024  x768  resolution/Refresh  rate  of  75  Hz 

•  Low  electric,  magnetic  and  elecrostatic  emissions 

USA  FLEX  Also  Carries  Other  IBM  Monitor  Models 

851 1  -  14"  640  x  480.  .39mm  8511001   '389         8515  -  14"  1024  x  768.  .28mm  8515021  '549 

8512  -  14"  640  x  480.  .41mm  8512001   '329         8516  -  14"  1024  x  768.  .28mm  8516001 ....  M099 

8514  -  16"  1024  x  768.  ,31mm  8514001  *959         8518  •  14"  640  x  480  .28mm  8518001   *459 

Ask  Your  Sales  Representative  for  more  details. 
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Genuine  IBM  Memory 

2MB/70ns  Pan  *  6450902  *  139 

4MB/70ns  Pan  *  6450128  *259 

8MB/70ns  an  *  6450130  '579 


Ask  your  sales  representative  about  other 
Genuine  IBM  memory  Now  available  at  USA  FLEX. 


FLEX  FAX 

Our  New  Automated  Fax 
Retrieval  System 


Details  and  specs  about  our 
products  at  your  fingertips. 
24  hours  a  day.  7  days  a  week. 
Ask  your  Flex  Sales  Consultant  For  Details. 

Flex  Fax  #(708)  351-5419 
TO  ORDER: 

■  1-800-374-9905 

FAX  #(708)  351-7204 
Government  &  Education  Sales  I -800-395-7025 
Government  &  Education  FAX  (708)  351-9871 

Habla  Espanol  1-800-723-5500  m^L^I 
Code#PMllA2  «-•!»■ 


MONDAY 


P(P*!^»j  FEDEX-Economy  Two-Day'*'  Delivery 
"»***     I  Service  for  as  low  as  •14.95  per  package! 
Place  your  order  by  3  p.m.  (ctl  and  receive 
it  in  two  business  days. ...ask  your  Rex 
sales  consultant  for  details  and  prices 


— ;      -  * 


aterial 


USA  FLEX...  FOR  SOLUTIONS  THAT 


Flex  Advantages 

2)15  Years  of  the  Service  and 
Support  You  Expect 

W]30  Day  "No-Risk"  Money  Back 
Guarantee 

[3  Toll-Free  Technical  Support 

2fFree  On-Site  Service  for  1st ' 

0  Full  One  Year  Warranty... 
Parts  and  Labor  Included 

Solutions 


Friendly,  Knowledgeable 
Sales  Staff 

Over  250,000  Satisfied 
Customers 


0  Quick  Delivery 


Variety  of  Payment  Options 


MICROSOFT 
WINDOWS 

READY-TO-RUN 


FLEX  386SXL  33MHz 


FLEX  386DXL  40MHz 


■  Am386SXL™  33MHz  Processor  ■  Am386DXL™  40MHz  Processor 

■  105  MB  <  16ms  Hard  Disk  Drive  ■  64K  Ultra-fast  "Writeback"  Cache 

■  2  MB  RAM  Expandable  to  16  MB  ■  105  MB  <  16ms  Hard  Disk  Drive 

■  Super  VGA  1024  X  768  FLEX  VISION  ■  4  MB  RAM  Expandable  to  32  MB 
14"  .28  mm  Monitor  ■  Super  VGA  1024  X  768  "FLEXVISION" 

■  Super  VGA  Card  with  1  MB  Memory  14"  .28  mm  Non-interlaced  Monitor 
for  1024  x  768  ■  Super  VGA  Card  with  1  MB  Memory 

■  1.2  MB  &  1.44  MB  Floppy  Disk  Drives  for  1024  x  768 

■  101  Key  Keyboard  ■  1.2  MB  &  1.44  MB  Floppy  Disk  Drives 

■  2  Serial  and  1  Parallel  Port  ■  101  Key  Keyboard 

■  Highest  Quality  Premium  Cabinet  ■  2  Serial  and  1  Parallel  Port 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse!  ■  Highest  Quality  Premium  Cabinet 

Plus...  Dos  5.0.  Windows  3.1  and  Mouse! 

$1  1  QQ    Lease  from  $1  OVI A      Lease  from 

1±W    s53  /Month*  XO*l5f  S60/Month* 

Purchase  Any  Software  Packages  Listed  Below 
...  and  we  will  download  them  for  FREE!* 

cr^_  _J  p*^^—  ■  PFS:  WindowWorks  '89 

V'  nTvvH  I  ■  Microsoft  Works  for  Windows  '129 

MM,  9  ■  WordPerfect  for  Windows  '259 

M      TL--B  ■  Quattro  Pro  for  Windows   '299 

1     scs         I   ma  m  Mjcrosoft  Excej  for  windows  '299 

MB  ■  Microsoft  Word  for  Windows  '299 

■  £  "f£S9E9B  •  Lotus  Freelance  Graphics   '299 

C"  *   3(5?    ^>  tSl  ■  L°tus  12  3  for  Windows   '339 

 JgffL  ■      'J*  J  *  dBASE  IV   '459 

See  USA  flax's  new  software  taction  a  few  pages  back  in  this  issues  of  PC  Sources. 
Downloaded  software  is  not  refundable. 


ARE  MORE  THAN  JUST  SYSTEMS! 


FLEX  486SX  25MHz 


FLEX  486DX  33MHz 


■  80486SX  25MHz  Microprocessor 

■  64K  Ultra-fast  "Writeback"  Cache 

■  105  MB  <  16ms  Hard  Disk  Drive 

■  4  MB  RAM  Expandable  to  32  MB 

■  Super  VGA  1024  X  768  "FLEX VISION" 
14"  .28  mm  Non-interlaced  Monitor 

■  Super  VGA  Card  with  1  MB  Memory 
for  1024  x  768 

■  1.2  MB  &  1.44  MB  Floppy  Disk  Drives 

■  101  Key  Keyboard 

■  2  Serial  and  1  Parallel  Port 

M  Highest  Quality  Premium  Cabinet 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse! 


*1399 


Lease  from 
s62/Month* 


FLEX  486SX  25  MHz  w/210  MB  Hard  Drive  >1599 


I  80486  33MHz  Microprocessor 

■  64K  Ultra-fast  "Writeback"  Cache 

■  105  MB  <  16ms  Hard  Disk  Drive 

■  4  MB  RAM  Expandable  to  32  MB 

■  Super  VGA  1024  X  768  "FLEX VISION" 
14"  .28  mm  Non-interlaced  Monitor 

■  Super  VGA  Card  with  1  MB  Memory 
for  1024  x  768 

■  1.2  MB  $  1.44  MB  Floppy  Disk  Drives 

■  101  Key  Keyboard 

■  2  Serial  and  1  Parallel  Port 

■  Highest  Quality  Premium  Cabinet^^"^ 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse! 

c  Lease  from 

*1649  $62/Month* 

FLEX  486DX  33MHz  w/210  MB  Hard  Drive  '1849 
FLEX  486DX  33MHz  w/340  MB  Hard  Drive  '2049 


FLEX  486DX  33 MHZ  Local  Bus 


NEW 
LOCAL  BUS! 


80486DX  33MHz 
Microprocessor 

■  64K  Ultra-fast  "Writeback"  Cache 

■  170  MB  <  16ms  Hard  Disk  Drive 

■  4  MB  RAM  Expandable  to  32  MB 

■  Super  VGA  1024  X  768  "FLEX  VISION" 
14"  .28  mm  Non-interlaced  Monitor 

■  32  Bit  Local  Bus  Windows  Accelerator 
Video  Card 

■  1.2  MB  ft  1.44  MB  Floppy  Disk  Drives 

■  101  Key  Keyboard  /rifrJS 

■  2 Serial  and  1  Parallel  Port 

■  Highest  Quality  Premium  Cabinet 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse! 

Lease  from 

$67  /Month* 

FLEX  486DX  33  MHz  w/340  MB  Hard  Drive  '1949 


$1799 


FLEX  486DX2  50MHz 


■  80486DX2  50MHz  Microprocessor 

■  64K  Ultra-fast  "Writeback"  Cache 

■  210  MB  <  16ms  Hard  Disk  Drive 

■  4  MB  RAM  Expandable  to  32  MB 

■  Super  VGA  1024  X  768  "FLEXVISION" 
14"  .28  mm  Non-interlaced  Monitor 

■  Super  VGA  Card  with  1  MB  Memory 
for  1024  x  768 

■  1.2  MB  &  1.44  MB  Floppy  Disk  Drives 

■  101  Key  Keyboard  /nf7> 
I  2  Serial  and  1  Parallel  Port  raw 

■  Highest  Quality  Premium  Cabinet 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse! 


$1999 


Lease  from 
$78  /Month* 


FLEX  486DX2  50MHz  w/340  MB  Hard  Dnve'2299 


J 


FLEX  486DX2  66MHz 


NEW  AT 
USA  FLEX! 


—  80486DX2  66MHz  Microprocessor 

■  64K  Ultra-fast  "Writeback"  Cache  Memory 

■  210  MB  <  16ms  Hard  Disk  Drive 

■  4  MB  RAM  Expandable  to  32  MB 

■  Super  VGA  1024  X  768  "FLEXVISION" 
14"  .28  mm  Non-interlaced  Monitor 

■  Super  VGA  Card  with  1  MB  Memory 

■  1.2  MB  and  1.44  MB  Floppy  Disk  Drives 

■  101  Key  Keyboard 

■  2  Serial  and  1  Parallel  Port 

■  Tested  for:  Unix,  Xenix,  Novell 

■  Highest  Quality  Premium  Cabinet 
Plus...  Dos  5.0,  Windows  3.1  and  Mouse! 


Lease  from 
s86/Month* 


$2299 

FLEX  486DX2  66MHz  w/340  MB  Hard  Drive  '2499 


ALL  SYSTEMS  INCLUDE 


I 

■ 


s 


Pre-loaded  Microsoft  DOS  5.0.  &  Microsoft  Windows  3.1 
FREE     One  Year  Parts  and  Labor  Warranty 

24  Hour  Toil-Free  Technical  Support,  7  DAYS  A  WEEK! 


Over-Night  Parts  Replacement  via  Federal  Express 
On-Site  Service  Should  An  Unusual  Problem  Occur 
30  Day  "NO  RISK"  Money  Back  Guarantee 


FCC  Class  B  Approved  &  U/L  and  CSA  Approved 


USA  FLEX 


TO  ORDER: 


Special  Money  Saving  Rates 
on  FEDEX*  Economy  Two-Day* 
Delivery  Service 


Ask  your  tales 
representative  for  details. 


800-333-4515 

FAX  *  (708)  351-7204 
Government  ft  Education  Sales  1-800-395-7025 
Government  ft  Education  Fax  (708)  351-9871 
Habla  Espanol  1-800-723-5500 


The  Intel  Logo  Is  a  registered  trademark  of  Intel  Corporation.  All  products  or  services  are 
Identified  by  the  trademarks  or  service  marks  of  their  respective  companies.  Specific  software 
documentation  may  differ  from  that  Illustrated.  All  prices  and  specifications  are  subject  to 
change  without  notice.  Shipping  and  handling  charges  additional.  30  day  money  back 
guarantee  applies  to  Flex  systems  only.  Downloaded  and  opened  software  Is  not  refundable. 
Sorry,  we  cannot  accept  returns  on  opened  software.  Refer  to  code  number  when  placing  an 
order*  Monthly  payment  based  on  36  month  open  end  leas*.  „    .    „  pui  i  so 

CIRCLE  191  ON  READER  SERVICE  CARD  l»OOe  W  flWUM 


USA  FLEX...  FOR  SOLUTIONS  THAT 


^MONITOR  BUNDLE  SPECIAL 

mzvG 


F  el  mac 


INNIIVINIMN 

15"  MAG  Monitor  and  ATI 
Video  Card  Bundle 

MAGMX15F& 
*9VV  ATHJLTRA-1 


TOSHIBA  LAPTOPS 


MAG  InnoVlslons  15"  MX15F  ■  Lj 
Multi-frequency  Color  Monitor  JLlJ 

•  1280  x  1024  Non-interlaced  iatea 

•  Rat  Square  Tube  with  INVAR  I 
shadow  mask  and  non-glare  etched  screen 

•  .28mm  Dot  Pitch 
ATI  Graphics  ULTRA 

•  1  MB  VRAM  •  OEM  box  and  manual 


Introducing  Toshiba's  NEW  SotellltO 
,  Series    T1800  386SX  20MHz 

60  MB  HD.  2  MB  RAM  *1599 
T1850  386SX  25MHz 
4  MB  RAM.  80  MB  HO  1959* 
T1850C  386SX  25MHz  Color 
4  MB  RAM,  80  MB  HD  1859' 
•Call  for  pricing  on  120MB  models. 


^MONITORS 


14" 
14" 

<8 

12" 
14" 
14" 
14" 
14" 
14" 
15" 
17" 


C138U,  .28mm,  1024  X  768  Int  »329 

C1395,  .28mm,  1024  X  768  Nl  149 


SAMSUNG 

Amber  Mono,  720  X  350  19 

ML4571,  White  VGA,  640  X  480  119 

CVL49S5,  .41mm,  640  X  480  *219 

SM  2,  .39mm,  1024  X  768  Int  149 

SM  3,  .28mm,  1024  X  768  Int  199 

SM  3n,  .28mm,  1024  X  768  Nl  *349 

SM  15,  .28mm,  1024  X  768  Nl   179 

SM  4,  .31mm,  1024  X  768  Nl   


USA  FLEX  Also  Carries  Other 
State-of-the-art  Toshiba  Notebooks 
T3300  SL  ■  lntel386™SL  25MHz 

80MB  HD  PC23-PA1066U   '2549 

120MB  HD  PC23PA1067U  1799 

T4400SX  •  lntel486TMSX  25MHz  W/80MB  HD 

LCD  Display  PC24PA1102V  *2979 

DM  Plasma  Display  PC24-PA1102UW  '3249 

Color  Display  PC24PA1102UX  17S9 

T4400SX  -  lntel486™SX  25MHz  W/120MB  HD 

LCD  Display  PC24-PA1103U  '3249 

Gas  Platma  Display  PC24-PA1103UW  '3499 

Color  Display  PC24-PA1103UX  '4999 

T6400  SX  -  Intel486™  SX  25MHz  w/  120MB  HD 

Gas  Platma  Display  PC25PA1560U  '4259 

Color  Display  PC25PA1 560UX  *6599 

T6400  DX  -  Intel486™  33MHz  W/200MB  HD 

Gas  Platma  Display  PC25J>A1601U  *S199 

Color  Display  PC25PA1601UX  1599 


NEC 


1099 


SONY 

14"  CPD-1320  -  25mm,  640  X  480   '339 

14"  CPD-1304  -  .25mm,  1024  X  768  Nl  ...  '599 
17"  CPO-1604S  -  .25mm,  1024  X  768  Nl  1049 

REFURBISHED  MONITORS 

AN  monitors  Ineteda  a  90  day  warranty! 


9xAEV~ 

SEC  i*Z2p 

*^*^w  20"  XL  


•99  14"  2A  199 

16"  40  149 

20"  50  .  .  .1349 


SONY 


14"  CPD-1302  '449 

14"  CPD-1304   '499 

Urn/tad  Quantity  on  CPD-1302  modal 

MATH  COPROCESSORS 


inteT 


80287-XL  8,  10.  16.  20  MHz. 

80387-DX  16,  20,  25,  33  MHz  19 

80387  SX  16,  20.  25  MHz  15 

80487-SX  20.  25  MHz  139 


mm  INTEGRATED 
Wf  INFORMATION 


2C87-10  MHz  19 

2C87-12  MHz  19 

3C87SX-20  MHz  19 

3C87SX-25MHZ  19 


3C87SX-33  MHz  19 

3C87-25  MHz  19 

3C87-33  MHz  19 

3C87-40  MHZ  19 


^  VIDEO  CARDS 


14"  2A,  .31mm,  800  X  600   199 

15"  3FGx\  .28mm,  1024  X  768  Nl   139 

15"  4FG*\  .28mm.  1024  X  768  Nl  149 

17"  5FG*.  .28mm.  1280  X  1024  Nl   1349 

21"  6FG*.  .28mm,  1280  X  1024  Nl  ......  1359 

■  wttti  AccuCokn  Control,  1)  Sp#cM  on  18**  fnoottoc  tons. 


CTX 


14"  5468,  .28mm,  1024  X  768  Int  179 

14"  5468NI,  .28mm,  1024  X  768  Nl  '309 

17"  1760LC  Proscan, 

.31mm.  1280  X  1024  Nl   199 

17"  1760  Pros«an,  28mm.  1280  X  1024  NI129 

IMG 

15"  MX15F  Microprocessor  based, 

.28mm,  1280  X  1024  Nl  

.26mm,  1280  X  1024  Nl   


Pi 


SpeedSTAR24X  -  1MB  VOA 

D1-DSS/24X  1S5 

Stealth  High  Color  -  1MB  VGA 

D1-0ST/1MB  149 

DIAMOND  SpeedSTAR24  -  1MB  VGA 

Dl-OSS/24  159 

n.  rc„  16-Blt  SVGA  Windows 

Jn'inADloL.  Accelerator  Board  1MB 

ttwlfmDyolallmapny      Dl  PARADISE  159 

ProDeslgner  ll/s  •  1MB 

Dl-ORCH/PRO  

Farenhett  1280  -  1MB 

Dl-ORCH/FH  189 

Farenhelt  VA  -  1MB 

D1-0RCH/VA  


ATI  VG AWONDER  XL24™  ■  1MB 

D1-ATI/WDR24  149 

ATI  GRAPHICS  ULTRA™  -  1MB 

D1ATI/G/ULT  129 


149 


ORCHID 


^MODEMS 


GDHayes 


Pocket  Edition™  2400  -  Smartcom  EZ 
communications  software,  telephone  and 
computer  (9-pln)  cables,  and  modem  carrying 

case.  Line  powered.  125450  119 

Optima  24/SC  EZ  -  2400  bps  standalone 
modem  for  dial  up  operation;  up  to  9600  bps 
throughput  with  V.42bis  data  comp.  125488134 
Optima™  24  •  FAX96  -  V.22bis/2400  bps  data 
and  Group  3/9600  bps  FAX  modem.  V.42/ 

V.42biS,  MNP  5.  125475   159 

Optima  96/SC  EZ  •  V.32/9600  bps  standalone 
for  dial  up  operation;  up  to  38,400  bps  through- 
put with  V.42  bis  data  comp.  125467  '359 

Optima™  96  +  FAX96  -  V.32/9600  bps  data 
and  Group  3/9600  bps  FAX  modem.  V.42/V.42, 

MNP  5.  125479  '399 

Optima  144/SC  EZ  •  V.32  bis  (14400) 
standalone  modem  for  dial  up  operation.  Up  to 
57,600  bps  throughput  with  V.42  bis  data  comp. 

125484    '449 

Optima™  144+  '  Faxl44 >'-V.'32bis/i4,400  bps 
data  and  Group  3/14,400  bps  FAX  modem. 
V.42/V-42.  MNP  5,  plus  9600,  2400, 1200,  and 

300  bps  data.  125478  '499 

Ultra™  96  -  V.32/9600  bps  standalone  modem 
with  Express  96,  V.42bis,  V.42,  X.32  (Dial  X.25 

PAD),  MNP  2-5  125470   199 

Ultra™  144  -  V.32bis/14,400  bps  standalone 
modem  with  Express  96,  V.42bis.  V.42,  X.32 
(Dial  X.25  PAD).  MNP  2-5  125466   179 


IBM*  LASER  PRINTERS 
BY  LEXMARK™ 

LaserPrlnter  E  -  5  ppm,  10  fonts,  512K,  300  dpi 

4019E01  NEW  LOW  PRICE  149 

LaserPrlnter  -  10  ppm,  10  fonts,  512K.  300  dpi 

4019001    1399 

LaserPrlnter  5E  -  5  ppm,  26  fonts,  1MB,  300  dpi 

4029010  199 

LaserPrlnter  6  -  6  ppm,  27  fonts,  1MB,  300  dpi* 

4029020  1299 

LaserPrlnter  10  - 10  ppm,  27  fonts,  1MB, 

300  dpi*  4029030  1549 

LaserPrlnter  10L  -  10  ppm,  27  fonts,  1MB, 

300  dpi*  4029040  1999 

•Exp.  up  to  600  dpi  with  the  addition  of  5MB  + 
PostScript. 

IBM  DOT  MATRIX  PRINTERS  BY  LEXMARK™ 

Modal  2380  -  N-carr.,  240  X  144  dpi,  320  cps. 

65-NLQ,  4  fonts  2380001  129 

Modal  2381  -  W-carr.,  240  X  144  dpi,  320  cps. 

65-NLQ,  4  fonts  2381001  159 

Modal  2390  -  N-carr.,  360  dpi,  200  cps,  60  LQ. 

8  fonts  2390001  129 

Model  2391  -  W-carr.,  360  dpi.  200  cps,  60  LQ, 

8  fonts  2391001  '459 

IBM  PORTABLE  PRINTERS  BY  LEXMARK™ 
2.5  lbs.  with  battery,  360  dpi,  battery  operated, 
53  LQ,  1  year  Lexmark™  Express  Service 
Black  5183010  or  White  5183020  149 


EPSON  LASER  PRMTERS 
ACTION  LASER  II  -  6  ppm,  14  fonts 
300  dpi,  512K 199 
EPL-8000 

10  ppm,  14  fonts,  300  dpi,  1MB 

EPL-7500  PS  •  LIMITED  QUANTITY 

6  ppm,  35  fonts,  300  dpi,  512K  . 


4Bc/ 


1299 
1299 


EPSON  DOT  MATRIX  PRINTERS 

AP  2250  N-carr.,  240  X  144  dpi,  3  fonts  ..  139 

LX-810  N-carr.,  240  X  216  dpi,  3  fonts  175 

AP  3250  N-carr.,  360  dpi,  6  fonts  **199 

FX-850  N-carr.,  240  X  216  dpi.  3  fonts  ....  194 
FX-1050  W-carr..  240  X  216  dpi,  3  fonts  ..  IBS 

LQ-570  N-carr.,  360  dpi,  12  fonts  194 

LQ-1070  W-carr.,  360  dpi,  12  fonts   179 

LQ-870  N-carr.,  360  dpi,  12  fonts   139 

LQ-860  Color  N-carr.,  360  dpi,  4  fonts  184 

LQ-H70  W-carr.,  360  dpi,  12  fonts  194 

LQ-2550  Color  W-carr.,  360  dpi,  8  fonts  ...  174 
DFX-5000  W-carr.,  240  X  216  dpi, 

533*  cps,  80-NLQ,  3  fonts  1,279 

DFX-8000  same  as  DFX-5000  with 

1066*  cps  and  192-NLQ  1,154 

•Super  draft  mode  **  Your  cost  after  tlO  mail-in 

rebate  from  Epson. 

MODEMS 

4fXk 

2400  Baud 

INT.  D1-PM2400  19         EXT.  D1-PM2400SA  19 

2400  Baud  V.42  Ms 

INT.  D1-PM2400V42 109  EXT.  D1-PM24SAV42  129 
2400/9600  Send/rec.  Fax 

INT.  D1-PM24FX96 19 ...  EXT.  D1-PM24FX96SA  19 
9600  Baud  V.32/V.42  Ms 

INT.  D1-PM9600  199....  EXT.  D1-PM9600SA  199 
14,400  modem/9600  fax  V.32  Ms 
INT.  D1-PM14FX 189        EXT.  D1-PM14FXSA 


2400/9600  Send/rsc.  Fax 

INT.  D1TC0M24/96  109 

EXT.  D1TC24/96E  119 

EXT.  14,400  fax  V.42  Ms  D1TC14.4  199 

SOUND  CARDS 

Sound  Blaster  PRO  oi-BLASTER-P  179 

Sound  Blaster  PRO  Basic  Dl-BLASTER-PB  ..  139 
Sound  Blaster  1.5  D1BLASTER  19 


RE  MORE  THAN  JUST  SYSTEMS! 


NEC  LASER  PRINTERS 

Silent  writer  Model  95  ■ 

PostScript  printer,  6  ppm. 
35  scalable  Adobe  fonts,  14  bitmap  fonts,  8 
scalable  HP  fonts,  300  dpi,  2MB  and  built  in 

env.  feeder   1399 

Silent  writer  Model  990  -  NEW  LOW  PRICE 
PostScript  printer,  RISC  processor,  up  to  8  ppm. 
35  scalable  Adobe  fonts,  14  bitmap  fonts, 
300  dpi,  2MB  and  200  sht.  letter  cass  ...  1299 
NEC  DOT  MATRIX  PRINTERS 
24-Pin  Pinwriter'  Printers  with  360  DPI 

P3200  N-carr.,  8K,  up  to  216  cps  129 

P3300  W-carr.,  8K,  up  to  216  cps  »329 

P6200  N-carr..  80K,  up  to  300  cps  '409 

P6300  W-carr. ,  80K,  up  to  300  cps  *629 

P9300  W-carr.,  80K,  up  to  400  cps  129 

Canon  bubble  jet  portable  printers 

BJ-lOex  360  dpi.  37K.  6  fonts,  142  cps ...  *2SS 
BJ-20  360  dpi,  37K.  7  fonts,  188  cps,  plus  auto 
shc©t  fscdor  '389 
BJ  300/330  360  dpi.  30K.  3  fonts,'  600  cps 
BJ-300  (nar-carr.)  '429  BJ-330  (wide-carr.)  189 
BJC-800/820  Color  Prints  11"  x  17",  360  dpi, 
ZK.  built-in  auto  sheet  feeder,  600  cps 

BJC-800  (parallel  interface)  H99 

BJC-820  (scsi  interface)  •2399 

mutaint     DOT  MATRIX  PRINTERS 
NX-1020  Rainbow  -  7  Colors,  9  pin,  6  fonts, 

225  cps  in  draft  179 

NX  2430  Multi-Font  24  pin,  11  res.  & 

13  scalable  fonts,  240  cps  in  draft  *229 

StarJet  SJ-48  InkJet  Printer  24  pin,  4  res.  & 

13  scalable  fonts,  166  cps  in  NLQ  '295 

NX-2420  Rainbow  -  7  Colors,  24  pin,  7  fonts, 
250  cps  in  draft  199 

LASER  PRINTERS 

KX-P4410  -  5  ppm,  28  fonts, 

300  dpi,  512K  119 

KX-P4430  -  5  ppm,  28  fonts, 

300  dpi,  1MB  189 

KX-P44 50 1  - 

11  ppm,  28  fonts,  300  dpi,  512K  »1049 

KX-P4455PS 

11  ppm,  39  fonts,  300  dpi,  512K  1669 


MAGNAVOX  Combination  External  CD-ROM  & 

srain  wry  mun    CD-Audio  Player  With  Software! 

•  MS  DOS  extensions 

•  Driver  software  E-  • 

•  Interface  card  &  cable 

•  -  700ms  access  time        Only..  $oqq 

•  Works  with  8  or  16-bit  PCs  0»5J 

•  CD  audio  playback  w/front  panel  controls 
Software  packages  included  FREE! 

The  GROLIER  Electronic  Encyclopedia™  . 
Microsoft*  Bookshelf"  ,  PC  Globe  Pak™ 
The  PC-Sig  Library  (Version  9)  Part  #  D1CDD461RS 


DOT  MATRIX  PRINTERS 

KX-P1180I  N-carr.,  240  X  216  dpi.  6  fonts  *148 
KX-P2180  N-carr.,  240  X  216  dpi.  9  fonts  169 

KX-P1123  N-carr..  360  dpi,  7  fonts  189 

KX-P2123  N-carr.,  360  dpi,  10  fonts  139 

KX-P1124I  N-carr.,  360  dpi,  10  fonts  199 

KX-P2124  N-carr.,  360  dpi,  12  fonts  *299 

KX-P1624  W-carr.,  360  dpi,  7  fonts  129 

KX-P1695  W-carr.,  240  X  216  dpi,  8  fonts  '349 

KX-P1654  W-carr.,  360  dpi,  10  fonts  *S29 

KX-P2624  W-carr.,  360  dpi,  11  fonts  1S9 


CD/ROM  SOFTWARE  SPECIAL 

Buy  any  Sony,  NEC  or  Mitsumi  CD  ROM  drive 
listed  above  and  receive  any  of  these  CD  titles 
at  Flex's  special  package  price.  If 
you  already  own  a  CD  ROM  drive 
you  may  purchase  these  titles  at 
Rex's  low  discount  prices. 

SONY  INTERNAL  *  EXTERNAL 

MPC  standards,  340ms.  dust  proof  construc- 
tion, built-in  audio,  layered  error  correction  code, 
includes  genuine  Sony  interface  card 
Int.  D1-535-K  148  Ext.  D1-7205N-K  '489 

^%SJf  MITSUMI  INTERNAL  *  EXTERNAL 

700ms,  8-bit  bus  interface  card,  controller  card, 
cable  &  device  driver  included,  multi-media 
supported,  audio  playback,  dust  proof  patented. 
Int.  Dl  1085*199  Ext.  Dl-1096 199 

NEC  INTERNAL  Si  EXTERNAL 

280ms  access  time,  300KB/second  data 
tranfer  rate,  MPC  compliant,  2  year  warranty, 
64K  cache,  AT  interface  card 
Int.  D1-CDRS4 179  Ext.  Dl-CDR-74  129 

SOFTWARE  TITLES      Package  S/Dlscount  $ 

Time  Table  of  History:  Sci.  &  Inn   *20/1S 

U.S.  &  World  Atlas  (MPC)  IS/19 

Mavis  Beacon  Teaches  Typing  (MPC) ...  *29/*49 

Time  Compact  Almanac  19/199 

Interactive  Storytime  19/19 

Bible  Library  19/149 

Reference  Library  (Bookshelf)  19/18 

Electronic  Home  Library  18/19 

US  History  18/129 

Great  Cities  of  the  World  *S8/*49 

US  Atlas  with  Automap  18/19 

Toolworks  Illustrated  Enc  (MPC)  19/139 

CD  Game  Pack  II  (10  Exciting  Games) ..  IS/19 

ChessMaster  3000  (MPC)  19/19 

Loom  (Lucas  Film)  19/19 

Secret  of  Monkey  Island  (Lucas  Rim) ...  19/19 
Secret  weapons  of  the  Luftwaffe 

(Lucas  Film)  19/19 

Wing  Commander/SM  1&2  '38/18 

Wing  Commander/Ultima  VI  '38/18 

Sherlock  Holmes  19/19 


HP  FAX  MACHINES 

HP  FAX  200  Plain-paper, 
cut  sheet  printing,  12 

page  memory  189 

HP  FAX-310  Plain-paper, 
cut  sheet  printing,  28 
page  memory 
upgradeable  to  120 
pages  1279 

Paper  Trays 

Letter  (250  Sheets) 
Legal  (250  Sheets) 
Envelope  (15  env.) 
•  Requires  Lower  Cassette 


HEWLETT 
PACKARD 


•LaserJet 

hp/hip 
•49 
•89 
15 


Black  Toner  Cartridge  Qty.  1-3  4+ 

LaserJet  II,  IID,  III  HID  922954  *79  *78 
LaserJet  IIP  &  HIP  92275A  11  19 
LaserJet  92285A  12  19 

LaserJet  IlISi  92291A  119  118 

Miscellaneous 

IIP/IIIP  Lower  Cassette  (250  Shts)  139.00 

DeskJet  Ink  Cartridge  16.98 

NEW  DeskJet  High  Capacity  Ink  Cart  17.98 

new  DeskJet  Color  Cartridge  19.95 


DRIVES 


<S?  Seagate  hard  drives 

ST351A/X  42.8MB,  IDE  189 

ST3120A  106.9MB,  15ms,  IDE  189 

ST3144A  130MB,  16ms,  IDE  174 

ST3283A  245MB,  12ms,  IDE  139 

ST3283N  248MB,  12ms,  SCSI  169 

ST1480A  426MB,  14ms,  IDE  1039 

IDE  Roppy  Controller  '39 

SCSI/Roppy  Controller  19 

Cable  and  frame  kit  sold  separately.  Ask  for  pricing. 

MicroSolutiorrs 
BACKPACK  EXTERNAL  DRIVES 

Plug  '  N  Play  -  No  Slot  Drives 

Roppy  Drive  3.5"  1.44  MB  D1-BP1.44  199 

Roppy  Drive  5.25"  1.2  MB  D1SP1.2  199 

Floppy  Drives  require  DOS  2.0  or  above 
Tape  Drive 

80/250  MB  w/Data  Comp.  D1-BP80/TD  '439 

Hard  Drive  40  MB  D1-BP40HD  '439 

Hard  Drive  100  MB  DlBPlOO/HD  119 

Tape  and  Hard  Drives  require  DOS  3.0  or  above 

TAPE  BACK  UP 


JUMBO  120  -  120MB  storage  capacity 

INT.  SYSTEM  Dl-JUMBO  189 

EXT.  SYSTEM  Dl-JUMBO  &  D14KE10  188 

JUMBO  280  -  250MB  storage  capacity 

INT.  SYSTEM  Dl-DJ-20  180 

EXT.L  SYSTEM  Dl-DJ-20  &  Dl-KE-10  '347 

QFA  700  -  700MB  storage  capacity 

INT.  SYSTEM  Dl-QFA-700  199 

EXT.  SYSTEM  D1-QFA-700E  199 

QFA-700  Model  Requires  adapter  board 

D1TC-02  149 

MicroChannel™  adapter  board  D1TC02M ...  199 


JUMBO  TRAKKER™  -  Plug  andplay, 
no  hardware  to  install.  Works  with 
any  computer  with  an  IBM"  parallel 
printer  port. 

120MB  01 -JTIO  CALL 

250MB  D1JT20  CALL 

^•fDATA  CARTRIDGES 

~  3M  SPECIALS  ~l 
FREE  3M  Head  Cleaning  Kitf 
FREE  3M  Data  Cartridge! 
FREE  3M  Head  Cleaning  Diskette! 

Call  your  USA  Rex  sales  rep.  for  details. 


18.98 
14.98 
18.98 
•26.98 
•18.69 
11.49 
15.49 
•32.98 


DATA  CARTRIDGES  Sold  in  fives 

DC200O40/80MB  18.99  Form. 

DC2080-80/160MB  11.98  Form. 

DC206O60MB  Form  

DC2120-120/250MB  13.98  Form. 

DC600A  '20.49  DC300XLP 

DC615O-250/500MB  

DC625O250/500MB  

DC6525-350/700MB  


OPEN 
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TMBO 
ftlDAV 


'MEMORY  UPGRADES 

1  X  9/70IM  (3-ChlpSET)  D11MEGS-70  19.00 

4  X  9/70ns  Sirnms  D1-4MEGS-70  139.00 

2S6  X  9  70ms  Slmms  D1-256KMM-70  14.80 

256  X  4  80ns  Dl-4  X  25680  '7.98 

VSR  FLEX 

to  order  1-800-766-1940 

FAX  #  (708)  351-7204 
Government/Education  Sales  1-800-395-7025 
Government/Education  FAX  (708)  351-9871 
Habla  Espanol  1-800-723-5500 
Code#PMllA2 


USA  FLEX  •  471  Brighton  Drive,  Bloomingdale,  IL  60108  B 
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WORLD-CLASS  SERVER 


FIRST-CLASS 


SERVICE 


WE'VE  OUT-CLASSED  THE  COMPETITION! 

Tangent  file  servers  have  received  more  awards  than 
anyone  else  in  the  world.  The  competition  just  can't  beat 
Tangent's  performance, 

reliability  or  customer        "  The  Ultimate  File  Server. " 

 /        a    J  T  PC  MAGAZINE,  FEBRUARY  11,  1992 

satisfaction.  And,  Tangent 

is  the  only  one  to  offer  a  full  line  of  cost-effective,  fully 
configured,  upgradable  and  custom-engineered  server 
solutions  starting  at  only  S5,G00! 

AFFORDABLE  RAID  TECHNOLOGY! 

Tangent  servers  are  built  with  precision.  Fully  inte- 
grated and  thoroughly  tested,  with  features  like  multi- 
ple-request processing  disk  mirroring  hot-swap  drives, 
fault  tolerance,  duplexing  -  plus  higher  DTR  using  up  to 
20  SCSI  channels  so  there  aren't  any  bottlenecks.  Add  up 
to  140  Hewlett-Packard's  Mass  Storage  super  fast  hard 
drives  and  you  get  the  ultimate  in  server  perfonnance! 

BUY  DIRECT  FROM  OUR  LAN  ENGINEERS! 

Talk  directly  with  our  SCO,  Novell  and  OS/2  certified 
engineers  -  not  just  a  salesperson.  You  get  custom  built 
networks  -  supporting  from  5  to  250  users  -  featuring  the 
operating  system  of  your  choice.  And,  with  Tangent's 
exclusive  Platinum  Installation,  well  set  up  new  users, 
passwords,  home  directories  and  file /directory  permis- 
sions -  plus  your  choice  of  applications  -  in  one  complete 
plug-and-play  package! 

SERVING  ALL  YOUR  SYSTEM  NEEDS 

Vve  offer  comprehensive  service  and  support  for 
every  Tangent  system  sold  -  from  386  and  486  desktop 
to  our  top-of  the  line  servers.  With  toll-free  access,  com 
plete  on-line  problem  diagnosis  and  immediate 
response,  our  dedicated  system  engineers  resolve  prob- 
lems fast!  Maximum  protection . . .  minimum  down-time 


Call  us  today,  and  see  for  yourself  how  easy  and 
affordable  it  is  to  out-class  your  competition,  with  one  of 
Tangent's  powerful,  worid-class  server  solutions. 

fil  TANG ENT 


6  EDITORS' 
CHOICE  AWARDS! 


□  INCREASED  PERFORMANCE 

□  FASTEST  DRIVE  ARRAY 
O  200%  PRODUCTIVITY  GAINS 

□  1.000-POINT  STRESS  TEST 

•  72-Hour  Machine  Htll 
•115-Percent  Utilization 

•  Full  Certification 

□  UP  TO  80  GBYTES  STORAGE 
D  Z56K  TO  1MB  RAM  CACHE 
Q  16MB  TO  256MB  RAM 

D  UP  TO  12  EISA  SLOTS 

D  CUSTOM-BUILT  NETWORKS 

•Include  NetWare 3  11 

•  Support  lor  5  to  250  Users 

•  Choice  ol  Operating  System 

AFFORDABLE  RAID 
TECHNOLOGY 

•  Multiple-Request  Processing 

•  Disk  Mirroring 

•  Hot-Swap  Drives 

•  Fault  Tolerance 

•  Duplexing 

□  NO  BOTTLENECKS 

•  Up  to  20  SCSI  Channels 
•2  to  140  Hard  Disk  Drives 
•Up to  16  ETHERNET  Ports 
•Up  10  192  Serial  Ports 

•  Continuous  1ms  Access  Time 

•  DTR  up  to  13MB;sec 

PRICES  STARTING  AT 

$5,000 
NNOVELL 


:  COPYRIGHT  1992  TANGENT  COMPUTER  CORPORATION  TCS  1tt*2PCM8 

Mm  Storage  a  a  tradematt  o<  Hewtetl  Packard  Company  •  Tne  SCO  logo  is  a  ttademai*  ol  Tha  Santa  Cm:  Opeialion 
The  Novea  logo  «  a  trademark  of  Novee.lnc  All  othar  trademarks ate  owned  by  their  respectwe  compares 
AH  epecrlicatrons  and  prices  subject  to  change  without  notice 


CALL  TOLL-FREE  FOR  YOUR  TOTAL  SYSTEM  SOLUTION  TODAY 


197  AIRPORT  BOULEVARD,  BURLINGAME,  CA  94010  •  415/342-9388  •  FAX  415/342-9380 
CIRCLE  045  ON  READER  SERVICE  CARD 
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CONNECTIVITY 


LAN  Cable  Specifications: 

Examining  the  multitude  of  network 
cabling  standards. 


UN  Cable  Specifications 

A  salesperson  recently  told  us  that  the 
unshielded  twisted-pair  LAN  cable  they 
sell  meets  Underwriters  Laboratories' 
Level  V  specifications.  I'm  confused  by 
all  the  different  cable  specifications  any- 
way, but  since  LAN  cable  is  hardly  an  ap- 
pliance, should  I  worry  about  UL  certifi- 
cation? 

William  Hardy 
Los  Angeles,  California 

►  PC  MAGAZINE  It  seems  that  every  or- 
ganization even  remotely  concerned  with 
networking  has  issued  standards  or 
guidelines  for  LAN  cabling.  The  Na- 
tional Electrical  Code  describes  various 
types  of  cables  as  well  as  the  materials 
used  in  each.  IBM  has  a  family  of  cable 
specifications.  The  Electronic  Industries 
Association/Telecommunications  Indus- 
try Association  (EIA/TIA)  has  issued 
EIA/TI A  568  and  569  standards  for  tech- 
nical performance  and  maintains  an  ac- 
tive program  to  extend  their  require- 
ments. The  IEEE  includes  minimal  cable 
requirements  in  its  802.3  and  802.5  speci- 
fications for  Ethernet-like  and  Token- 
Ring  systems. 

Underwriters  Laboratories  focuses  on 
safety  standards,  but  it  has  expanded  its 
certification  program  to  evaluate  twisted- 
pair LAN  cables  for  performance  accord- 
ing to  IBM  and  EIA/TIA  performance 
specifications  as  well  as  according  to  Na- 
tional Electrical  Code  safety  specifica- 
tions. UL  established  a  program  to  mark 
shielded  and  unshielded  twisted-pair 
LAN  cables  that  should  effectively  sim- 
plify the  complex  task  of  making  sure  the 
materials  used  in  the  installation  meet 
specifications. 

Note  that  simply  using  the  right  mate- 


BYFRANKJ.  DERFLER,  JR. 

rials  doesn't  insure  that  an  installation 
will  meet  the  performance  specification. 
Many  factors  determine  the  quality  of  the 
total  installation,  including  how  much  the 
wire  is  untwisted  before  it  reaches  a  ter- 
minal block,  the  type  of  terminal  block, 
the  electrical  noise  in  various  frequency 
bands,  and  the  near-end  crosstalk 
(NEXT)  caused  by  wires  in  proximity  to 
each  other.  But  you  can  get  a  good  start 

The  UL  has  established  a 


program  that  should 
simplify  the  complex  task  of 
making  sure  the  materials 
used  in  LAN  cables  are 


up  to  specification. 

on  a  good  installation  by  using  the  correct 
cable. 

UL  refers  to  its  designations  as  mark- 
ings, and  these  markings  range  from 
Level  I  through  Level  V.  IBM's  cable 
specifications  extend  from  Type  1 
through  Type  9  while  the  EIA/TIA  has 
proposed  Categories  ranging  from  1 
through  5.  It's  easy  to  become  confused 
by  the  similarly  numbered  levels,  types, 
and  categories.  The  IBM  type  specifica- 
tions include  descriptions  of  the  configu- 
ration of  each  cable  type,  such  as  two 
pairs  of  22  AWG  shielded  non-plenum 
cable.  The  UL  level  markings  deal  with 
performance  and  safety,  but  they  don't 
specify  the  details  such  as  shielded  or 
unshielded  wire  included  in  the  IBM 
specifications.  The  emerging  EIA/TIA 
categories  will  focus  on  performance  in 


a  manner  similar  to  the  UL  levels. 

Cables  certified  with  UL  Level  I  and 
II  markings  meet  safety  requirements, 
but  the  lower  level  markings  don't  tell 
you  much  about  performance.  The  pri- 
mary difference  between  cables  with 
Levels  III.  IV,  and  V  markings  is  in  the 
maximum  amount  of  attenuation  and 
crosstalk  allowed  in  different  frequency 
bands.  Cables  with  higher-number  mark- 
ings have  lower  attenuation  and  crosstalk 
and  will  typically  allow  higher  practical 
signaling  speeds  through  the  wiring 
system. 

The  UL  certification  marking  level 
isn't  all  you  need  to  know  about  a  cable — 
you  still  must  provide  other  specifics  to 
define  its  exact  configuration.  The  UL 
certification  also  begs  the  question, 
"What  is  the  minimum  level  marking  I 
need  for  the  cables  in  my  installation?" 
The  answer  is  that  Level  III  is  probably 
good  enough  for  all  of  today's  installa- 
tions. But  if  someday  you  plan  to  run  100 
megabits  per  second  over  your  copper  ca- 
ble system,  then  you  should  price  cables 
with  higher  certification  levels  to  deter- 
mine whether  or  not  an  investment  today 
is  worth  improved  performance  in  the 
years  to  come.  □ 


NETWORK  YOUR  QUESTIONS 


Connectivity  gives  you  practical  so- 
lutions to  networking  problems  of  all 
types.  We'll  pay  $50  for  any  tip  we 
print.  Please  submit  your  letter  on- 
disk  along  with  a  printout.  Then  mail 
your  contribution  to  Connectivity, 
PC  Magazine,  One  Park  Ave.,  New 
York,  NY  10016.  You  may  contact 
Frank  J.  Derfler,  Jr.,  via  MCI  Mail 
(MCI  ID:  240-2931)  or  the  LAN 
Labs  fax  machine  (904-267-1578). 
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At  V-COM,  You  Get  More 


At  V-COM,  we  realize  the  importance  of  aesthetics.  □ 
Although  our  main  goal  is  to  provide  you  with  a  reliable  system 
using  the  latest  technologies,  we  also  know  that  good  looks  are 
important  too.  This  is  why  we  put  so  much  effort  into  designing 
attractive  cases  to  house  our  exceptional  systems.  □  Whether 
you  choose  a  desktop,  mini-tower,  full-tower,  or  notebook  case 
design,  your  system  will  look  great  in  any  office  or  home.  □  We 
believe  that  we  are  the  greatest  in  the  industry  on  performance, 
quality,  reliability,  price, 
service  and  support.  □  We 
give  you  a  full  30-day 
money  back  guarantee 
and  a  one 
year 

warranty  . 
on  all  parts 
and  labor.  □  We 
also  offer  a  free 
lifetime  technical 
support  and  we  never 
charge  for  credit  card 
or  COD  orders.  □  In 
addition,  if  you  ever 
need  to  have  any 
defective  parts 
replaced,  they  are 
shipped  to  you  by 
second-day  air  at  no 
extra  charge.  □ 
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IBHiri    EISA  ULTIMATE 


CHOOSE  THE  PROCESSOR  FOR  YOUR  CURRENT 
NEEDS,  AND  UPGRADE  AS  YOUR  NEEDS  CHANGE! 


*  V  COM  EISA  local  tui  Main  Board 

Full  Towar  Com  w/  Mahal  Di.play 

*  ft  MB  Mfh-Saoad  RAM 

*  V-COM  EISA  SPEED  MASTER 

M  ControlUr  Card  w/64K  SRAM  Cacha 
»   1.2  MB  5.25"  Floppy  Driv. 

*  2. 88  MB  3.5  "  Floppy  Driv. 

340  MB  Hard  OUk  w/  Built-in  Cot h. 

*  V-COM  rYoSpodra  OaU  Local  Bui  SVGA  Card 
Resolution  up  to  1 280  X  1014  ft 

up  to  16.7  Miftion  Colon 

■  V  COM  17-  Color  Monitor 

w/  MicroprocvMor'bottva'  Digital  ControtWr 
2  Sarial/  1  PorolW/  1  Oamo  Pari 

*  V-COM  141  K.y  Piuauiwnut 
I  Hioh-  R.tolution  3  Button  Memo 

Mkratafc  WmoWi  3.1  »  DOS  5.0 


488  DX/33  TE 

$3887 

48BDX2/50  TE 

$3887 

488DX/50  TE 

$3887 

488DX2/8B  TE 

$4087 

m.i 

□ 

1 

¥ 

ITU 

 .      M  '<5B0»t/ 


v-com 


V-COM  ENTERPRISES,  INC. 

185  5  Businon  Conler  Driv*,  Duartn,  California  91010 
TIL  I  (818]   357-7788      fax  (818)  301-900S 

BUSINESS  HOURS:  M-F  7:00AM-6:00PM  SAT  8:OOAM-5:OOPM  (PST) 
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Thin  A  Fantastic  System 
We  Give  You  Tree  Value 


■  fl-11  EMI  EISA 


CHOOSE  THE  PROCESSOR  FOR  YOUR  CURRENT 
NEEDS,  AND  UPGRADE  AS  YOUR  NEEDS  CHANGE! 


IH mil    LOCAL  BUS    ^BBOIIIXl  NOTEBOOK 


V  COM  USA  Local  Bui  Main  Board 
64K  Coc  he  Memory 

MM  Towt  Com  w/  txfro  Coating  Fan 

4  MA  Hiojh*Sp#so>  RAM 

1.2  Ml  5.25"  Flapay  Drive 

1 .44  MB  3.5"  nappy  Driv. 

210  MB  Hard  Disk  w/  Built-in  Cache 

V-COM  ProSpoctra  Gold  local  Bus  SVGA  Card 

Re.olution  op  to  1280  X  1024  4 

up  to  16.7  Million  Colors 

V-COM  14"  Non ■  Interlaced' 

Low  Radiation  Monitor 

2  Sorbs)/  I  Pill  oB.il/  1  Oam*.  Port 

V-COM  101  Kay  Enhanced  Keyboard 

Hiah-Rosolution  3  Burton  Mouse 

Microsoft  Windows  3.1  *  DOS  3.0 


CHOOSE  THE  PROCESSOR  FOR  YOUR  CURRENT 
NEEDS,  AND  UPGRADE  AS  YOUR  NEEDS  CHANGE! 

Intel  486  Processor 

*  V-COM  ISA  local  Bus  Main  Board 
o4K  Cac  he  Memory 

'  Bosk  Top  Com  w/  Digital  Display 

4  MB  High-Spud  RAM 
«    1.2  MB  5.25  '  Floppy  Drive 
■   1.44  MB  3.5"  Floppy  Drive 

103  MB  Hard  Disk  w/  Built-in  Cache 
▼  V-COM  Pro  Spectra  Gold  Local  Bus  SVGA  Card 

Resolution  up  to  1280  X  1024  A 

up  to  16.7  Million  Colon 
I  V-COM  14"  Non-interlaced 

Low  Radiation  Monitor 

2  Serial/  1  Parallel/  1  Game  Port 

•  V-COM  101  Key  Enhanced  Keyboard 
High -Resolution  3  Button  Moum 
Microsoft  Windows  3.1  A  DOS  3.0 


Intel  386SL  25  Processor 
64K  Cac  he  Memory 
2  MB  High-Speed  RAM 
1 .44  MB  3.5"  Drive 
60  MB  Hard  Drive 
BacklK  10"  VGA  Screen 

1  Parallel  and  2  Social  Porta 
Full  Suspond/Rosumo  Function 

Fast  Recharged ble  NiCod  Battery 

Ton  Status  Indicator  Lights 

83-Key  Keyboard  with  101  -Key  Emulation 

Poifvar  Moiwc^w  i  le  nt  Function 

External  VGA  Port  and  Keyboard  Port 

Leather  Carrying  Case  with  Shoulder  Strap 

AC  Adapter/ ft echarger 

Battory  Ufa  up  to  6  Hours 

Weight  6.B  lbs.  Including  Battory 

Di  men  lion  8.3"  X  1 1.7"  X  1.9" 

Expansion  Slots  for  Docking  Station  (Optional) 

Built-in  Trackball  (Optional) 

Microsoft  DOS  3.0 


486SX/25  ME 

$1887 

486SX/25  D 

$1457 

488DX/33  ME 

$2087 

486DX/33  D 

$1857 

388SL/25 

$1587 

486DX2/50  ME 

$2287 

4860X2/50  0 

$1857 

386SL/25C 

$2587 

488  OX/50  ME 

$2387 

488  OX/SO  D 

$1857 

4880X2/68  ME 

$2487 

488DX2/B6D 

$2057 

1-8  0  0-8  7  5-8  2  8  8 

Technical    Support:  1-800-536-8288 

Al  brand  nam  ere  frodornorVj  of  **'  IOOMUbI  companw   rV.cn  and  ipacifccaNim  may  t»  ubted  Id  change  wtiSou'  noMo)   Plww  coll  to  conftfm  pne*  and  iptc  f  ca*o- 1  All  rt*jr*i 1  -equ  <•  RMA  r-jr-b*f  \  and 

6*  iNppad  tn  ongaid  condiRon  pntpo>d  and  trtwnjd   Mono-  bock  QuororWBQ  and  pot  r«ploc«rnen>  appV  only  la  V-COM  trand  product.  No  refund,  gtvon  (or  soffwor*  or  pr>"«Bn   Fiofwndt  (owlwding  tKipp-19  ctwaot) 

3      lor  OttfJoolbjl  rBArrnod  -  *    X  doyt  -■■  r>i  no  -™*x«  ng.  crtarg* 
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TECHNOLOGY 


SPECIALIZING  IN  INTERNATIONAL  ORDERS 


COMPUTERS 


IBM  PS/1 

PS/1  386SX  20  801 30  Mb  695/795 

IBM  PS/2 

PS/2  Mod  35  SX  40  1350 

PS/2  Mod  40  SX  40  1425 

PS/2  Mod  70  A81/A16   2100/2500 

PS/2  Mod  80  A31  3000 

PS/2  Mod  90/95-486  Call 

COMPAQ 

Conlura  3/20  40/84  1 495/1 750 

Conlura  3/25  60/120  1840/2195 

Prolmea  All  Models  Call 

LTE  SL/25  60/80/120  2460/26402995 

DPro  386  S  20  Mod  1/40  Mb  1655/2150 

OPro  486/50  M  Cal 

DPro  486/66  M  Call 

DPro  486/33  M  (All  Models)  Call 

TEXAS  INSTRUMENTS 

Travelmale  3000  60/80/120  1595/1767/1925 

Travelmale  3000  Win  SX  60/80/120  ..  1699/18502049 

Travelmale  TM  4000  SX/16  80  Mb  2150 

Travelmale  TM  4000  SX'25  120/200  Mb  .2395/3050 
Travelmale  TM  4000  DX/25  120  Mb ..:  2795 

AST 

Bravo  486  DX/33  MDL  3V  1699 

Power  Premium  386/33  MDL  3V  2100 

Power  Premium  486  DX  33  MDL  3V  2200 

Power  Premium  486-50  D  MDL  3V  2300 

Exec  Notebook  386/20  40/60  1287/1372 

Exec  Notebook  386/25  60/80/120 

 „.  1457/1720/1899 

Exec/25  Color  60/80/120   2587/27602944 

TOSHIBA 

TWO  60  Mb  1550 

T2200  SX  80  Mb  2199 

T3300  SL  80/120   24952700 

T4400  SX-80  LCD/POP   28903150 

T4400  SX-120  LCD/PDP  3150/3399 

T4400  SXC  80/120   4520/4900 

T6400  SX/SXC  44606299 

T6400  DX.  DXC  51507500 

PACKARD  BELL 

Force 315. 386 SX25. 107 Mb  2Mb  1059 

Force  325. 386  SX25  130  Mb.  4  Mb  1246 

Force  545. 486  OX/33. 130  Mb  1799 

Force  565. 486  DX/33. 210  Mb  1899 
Force  600. 486  DX/50. 210  Mb  1999 

MONITORS  &  TERMINALS 

MONO/COLOR 

IBM  8504/8512   250/439 

Samsung  RGB  200 

Samsung  14"  VGA  Mono  129 

Amber  12TTL  85 

VGA/EGA  MONITORS 

IBM  851 5/851 8   595/499 

IBM  PS'1  VGA  14"  Color  .299 

Samsung  Syncmasler  4  1 T  775 

NEC  3FGX/4FG  649.759 

NEC  5FG/6FG  1299.2395 

Packard  Bell  VGA  8539/29/28  230270/359 

Panasonic  1381/95/1991  339/479/1599 

SonyCPD  1304/1604S  599/1019 

Zenith  1492   595 


VIDEO  BOARDS 


ATI  Vantage  1  Mb  230 

ATI  8514/UI1ra1  Mb  375 

ATI  Graphics  Ultra  1  Mb  449 

ATI  VGA  Wonder  XL  512/1  Mb  129/159 

Diamond  Stealth  VFtam  555 

Diamond  Speedstar  24/24k  149/159 

Orchid  ProDesigner  II 512/1  Mb  186230 

Orchid  Farenheit  1280  1  Mb  299 

Paradise  ACC/Wmdows  217 

Mono/w  Parallel  Card  45 

VGA  1024  256/51 2  109/139 


Ilk. 


PRINTERS 


CANON 

BJ  10  EX  294 

BJ20  399 

BJ  300/330   430.  599 

BJC800  1899 

CITIZEN 

GSX  230/240+/145   259/339/399 

PN  48  Professional  339 


EPSON 

Action  Pnnter  2250  135 

Action  Printer  3250   195 

FX  850   289     LQ  1070   376 

FX  1050   389     LQ1170   589 

LQ570   254     LO2550   849 

LQ870   445     EPL8000  1290 

HEWLETT-PACKARD 

LaserJet  4    Call 

LaserJet  3/3D/220  V  1489/2349/1795 

LaserJet  3SI   3525 

LaserJet  2P+/3P  819/1028 

Toner  S  Cable  included  with  all  lasers 

DeskJet  500/Cotor  409/719 

ScanJet  IIP  870 

ScanJet  IIC  Color  Scanner  1445 

PaintJet  XL  300   2325 

HP  Options  Cal 

FONTS  &  MEMORY 

Pacific  Data  25-1  Ill/DeskJet  259/109 

Pacific  Data  12/4  Mb  99/135/199 

Pacific  Page  PE/XL  289/671 

Pacific  Data  Plotter  in  a  Ctg  239 

Compaq  1/4  Mb  Modules  1 18/275 

IBM/TI/Toshiba/AST  Cal 

CPI  Superset  425+  .219 

CPI  DeskRam  256k  DJ500   89 

CPI  66  Font  DJ500  100 

IBM  (IBM  &  MAC) 

Laser  Pnnter  5E/6  1159/1399 

User  Pnnter  10/10L  14992150 

Laser  Pnnter  Options  Call 

IBM  23902391  346/460 

NEC 

Silent  Writer  990   2499 

Silent  Writer  2  Mod  95  1399 

OKIDATA  (IBM  &  MAC)  220V  Available 

ML  184  215 

ML  320/321   324/435 

ML  390+/39W  444/599 

ML  393W393+COtof  919/999 

OkiLaser  400/800/8 10   609/929/ 1075 

OkiLaser  820/830/840  1 276/1 325/1 549 

PANASONIC 

1123/1 180  L  214/160 

11241/1624  291/349 

1654/16952624   528/364/479 

21232124   244/329 

2180  181 

4410/4430/4450/4455  Laser  649/899/1129/1883 
TEXAS  INSTRUMENTS 

PS  17  Laser  1198 

PS  35  Laser  1316 

Microlaser  Turbo  1563 

 TERMINALS  

Wyse  50/60  375  300 

Wyse  30/85   310/339 

Wyse  150/185  .....289/379 

 SOFTWARE  

All  Mac  Titles  Available   ..  Call 

Aldus  Pagemaker  4.0  495 

Ashlon  Tate  dBase  11I-.IV  419/479 

Borland  Quattro  Pro  4.0  299 

Carbon  Copy  6.0  133 

Compaq/IBM  DOS  5.0  89  125 

Harvard  Graphics  3.0/Wind  370/325 

Laplink  Pro  103 

Lotus  1-2-3  2.4/3.1  329/399 

Microsoft  All  Titles-Lowest  Price 

Microsoft  DOS  Upgrade  53 

Microsoft  Excel  4  0   295 

Microsoft  Office-Windows  479 

Microsoft  Windows  3.1  89 

Microsoft  Word-Windows  299 

Microsoft  Wor1<s-Windows  127 

Norton  Util  6  1   114 

Procomm  Plus  V2  62 

Quattro  Pro  304 

Quicken  5  0/Windows  39/45 

Stacker  2  0  81 

Ventura  Publisher  V  3.0  479 

WordPerfect  5.1  Windows  260 

1200  Additional  Titles  In  Stock 

PLOTTERS  &  DIGITIZERS 

HEWLETT-PACKARD 

7475A/7550B  13492699 

7570A/7575A   2699/3350 

7576  EXL  4150 


SUMMAGRAPHICS 

Summasketch  2.  12X12/12X18  289/515 

CALCOMP 

Pacesetter  20242036   2899/3700 

Digitzer  12X12/12X18   298/597 

MULTIFUNCTION  BOARDS 
 CARDS  &  CHIPS  

IBM  5250  Emulation  533 

IBM  3278. 3279  Emulation  Call 

Token  Ring  16/4  625 

AST  5251  Emulation  499 

AST  6-Pack  w/384  k  145 

Intel  AboveBoard  Plus  w/512  k  289 

Intel  80387-SX  77 

Intel  80387-DX  85 

Cyrix  Fasmath  Call 

MODEMS  &  COMMUNICATIONS 


ATI  9600  ETC  

CPI  2400  Internal  

Everex  2400i/2400  MNP  

Hayes  2400/2400B  

Hayes  Ultra  96  

Hayes  Ultra  144  

Practical  Pocket  Modem  

Practical  14  4  Inl/Ext  

Intel  14  4  Ext  

MegaHerlz  Laptop  Modems.. 

Supra  14.4  w/Fax  

US  Robotics  Cour  HST  

US  Robotics  Dual  Std  


 299 

 49 

99/164 
.289/218 

 569 

 760 

 99 

..365/395 

 453 

 Call 

 299 

550/585 
760/779 


FAX  MACHINES 


999/1325 
115293 
395/437 

 259 

 249 

 479 


Hewlett  Packard  Plain  Paper  200/310. 

Intel  Satisfaction  100200  

Intel  Satisfaction  400/400E  

US  Robotics  World  Port  2496  

Megahertz  Pocket  2400  S  R  Fax  

Megahertz  Pocket  96/96  SR  

 MICE  

Logitech  Mouseman  72 

Logitech  ScanmanPC/PS2  169240 

Microsoft  Mice/+Windows  3.0  92/145 

Microsoft  Ballpoint  118 

 DRIVES  TAPES  

Coluiadu  DJI020  ...   199259 

Conner  IDE  807120/210  189/358/549 

Creative  Labs  Multimedia  Upg  Kit  Int/Ext  ..  546/606 

Plus  II  XL50/105   228/375 

Irwin  All  Models  Call 

Mountain  All  Models  Call 

NEC  CDR  74/84  Call 

Panasonic  LF  7010  1  Gb 

Erasable  Optical  Dnve  2840 

ProcomExt  525  PS/2  199 

Procom  PS2  Hard  Drive  120200  Mb  Call 

Procom  Laptop  Floppy  199 

System  Mobile  Disk  40780/120   399/568/650 

 NETWORK  

ARTISOFT 

Lantastic  2  Mb  Starter  Kit  338 

Lantastic  2  Mb  Adapter  139 

Lantastic  10  Mb  Starter  Kit  469 

Lantastic  AE3  Starter  Kit  539 

Lantastic  10  Mb  Adapter  199 

NETWARE 

Netware  2  2  5-User  489 

Netware  2.2  10-User  1162 

Netware  3. 11  5-User  663 

Netware  3.11  1020-User  1395/1995 

Netware  3  11  100-User  3785 

NE  1000/NE2000  159/179 

NE/2  /NE  3200  (EISA)  249/749 

SMC 

ArcnetPC  1 30  8  Bit  99 

Arcnel  PC  600  fs  1 6  Bit  .220 

ArcnetPC  600  ws  16  Bit  139 

Ethercard  Plus  Elite  16  155 

MISC.  &  ACCESSORIES 

Keytronics  KB10U   .  90 

Kensington  Masterpiece/Plus  85/95 

AB  Switch  Box  27 

Tnpp  Lite  500/12002000   296/618/1175 

Tnpp  Lite  Isotel  .40 


Call  for 

our 
12,000 
item 
Electronic 

Price 
Cataogue 


1  (800)  348-4727 

|          1  (800)  348-4727 

i  l 

 £ 

031-11-1865 

Interpreters 
Available 

Most  orders  shipped  within  48  hours  '  24-hour  worldwide  order  tracking  Printer  orders  received  by  9  PM  CST  can  be  shipped  same  day  All  credit  card  and  COD  orders 
checked  electronically  I  We  accept  Amex,  Visa,  MC.  JCB,  Discover,  Diners  Club.  Carte  Blanche,  CODs,  Wire  Transler.  TERMS  &  LEASE  AVAILABLE  (one  day  approval) 
Credit  cards  not  charged  until  product  shipped  GOVERNMENT  AND  EDUCATIONAL  P.O.  S  ARE  WELCOME  Allow  10  days  for  personal  checks  to  clear  /  Prices  retted  a  3 
percent  cash  discount  I  Non-defective  returns  subject  to  a  restocking  charge  I  Ad  warranties  good  through  Pacific  Wave  Technology  I  Pnces  sub|ect  to  change  without  notice  /  All 
freight  charges  to  be  «icuned  by  purchaser  tor  refused  COO  shipments  /  Please  allow  24  hours  on  large  credit  card  orders 
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In  Hawaii  (808)875-1100 
Shipping  &  Technical  Assistance: 

1  (808)  875-1108 
FAX  (808)875-0061 


HOURS:  8:30  am -8:30  pm  CST 
MON-FRI.,  10  am -4  pm  CST.  SAT. 

PACIFIC  WAVE  TECHNOLOGY 

P.O.  BOX  840312 


DALLAS.  TX  75284-0312 


Solutions 


SPREADSHEETS 


Excel  Sheets  with  Style:  Need  to  change  the  format  for 

a  group  of  cells  at  once?  Use  styles.  Text-Sorting 
Quirks:  How  major  spreadsheet  programs  alphabetize. 


Excel  Sheets  with  Style 

Excel  2.1  had  a  great  feature  that  enabled 
me  to  replace  every  occurrence  of  a  par- 
ticular font  with  another  font.  Version  3.0 
apparently  did  away  with  this,  forcing  me 
to  highlight  each  cell  involved  before 
changing  fonts.  This  is  fine  if  the  cells  I 
want  to  change  are  contiguous,  but  that's 
usually  not  the  case.  Is  there  an  undocu- 
mented way  to  do  what  I'm  describing, 
using  Version  3.0? 

Doug  Kanter 
Rochester,  New  York 

►PC  MAGAZINE  Neither  Excel  3.0  nor  Ex- 
cel 4.0  has  exactly  what  you're  looking 
for:  a  Replace  command  that  lets  you 
search  and  replace  on  the  basis  of  format- 
ting attributes.  Many  word  processors  of- 
fer that  service;  to  my  knowledge,  no 
spreadsheets  do. 

You  can  achieve  the  font  replaceabil- 
ity  you're  looking  for,  but  it  may  require 
a  change  in  your  worksheet-building  hab- 
its. The  key  is  to  use  styles.  You  can  do 
this  in  either  Excel  3.0  or  Excel  4.0. 

Let's  say  you've  just  entered  a  series 
of  column-heading  labels  and  formatted 
them  in  12-point  MS  Sans  Serif  bold.  To 
make  this  font  "replaceable,"  click  once 
on  the  Style  box  (the  text  field  near  the 
left  edge  of  Excel's  standard  toolbar,  in 
either  version)  and  type  a  name,  such  as 
Headings.  This  action  creates  a  "style  by 
example."  The  next  time  you  want  to  ap- 
ply 12-point  MS  Sans  Serif  bold  to  a  cell 
or  range  on  this  worksheet,  instead  of  go- 
ing for  Format-menu  commands,  click 
the  arrow  to  the  right  of  the  Style  box 
and  choose  Headings  from  the  list  that 
unfolds. 

Applying  your  defined  style  to  all  ex- 
amples of  this  formatting  combination 


BY    CRAIG  STINSON 

gives  you  the  freedom  to  change  your 
mind.  If  you  decide  you  want  all  instances 
of  12-point  MS  Sans  Serif  bold  to  be  re- 
placed by  12-point  Times  New  Roman 
bold  italic,  all  you  have  to  do  is  redefine 
the  style.  To  do  that,  pull  down  the  For- 
mat menu,  choose  Style,  and  select  the 
name  of  the  style  you  want  to  redefine. 
Then  click  the  Define  button,  followed 
by  the  Font  button.  A  normal  Excel  font 
dialog  box  will  appear.  Make  your 
changes,  click  OK,  and  your  font  will  be 
replaced  throughout  the  worksheet. 

The  styles  approach  to  font  replace- 
ment does  force  you  to  think  ahead  a  bit. 
In  return  for  that,  though,  you  get  the 
ability  to  use  (and  replace  at  will)  any 
font  installed  on  your  system,  not  just  the 
four  fonts  that  Excel  2.1  offered.  More 
important,  perhaps,  you  can  also  apply 
many  other  formatting  attributes — bor- 
ders, patterns,  numeric  display  formats, 
alignment  settings,  and  protection  set- 
tings— to  named  styles  and  replace  them 
at  will. 


Text-Sorting  Quirks 


I  recently  discovered  an  interesting  quirk 
regarding  sorting  in  Lotus  1-2-3,  Release 
3.1.  According  to  the  manual,  Release 
3.1 '8  default  collating  sequence  is  "Num- 
bers First,"  which  means  that  1-2-3  will 
sort  your  data  in  the  following  order  (if 
you  select  an  ascending  sort): 

1.  Blank  cells 

2.  Labels  that  begin  with  a  space  charac- 
ter 

3.  Labels  that  begin  with  numbers 

4.  Labels  that  begin  with  letters 

5.  Labels  that  begin  with  other  characters 

6.  Values 

However,  there  is  an  interesting  ex- 
ception to  this  order:  1-2-3,  Release  3.1, 


puts  labels  beginning  with  an  apostrophe 
(not  the  label  prefix  character  but  a  visi- 
ble apostrophe)  or  a  hyphen  before  any 
labels  that  begin  with  a  space!  While  this 
may  not  create  problems  for  most  users, 
it  results  in  some  strange  sorting  of  labels 
that  include  embedded  spaces,  hyphens, 
apostrophes,  or  other  punctuation 
symbols. 

For  example,  let's  say  you  want  to  sort 
the  following  names: 

Doe,  John 
Doe  Jr. ,  John 
Doeman,  John 

If  you  perform  this  sort  in  Release  3.1, 
you  will  get  this: 

Doe  Jr .  ,  John 
Doeman,  John 
Doe,  John 

The  separation  of  Doe  Jr.  from  plain  Doe 
is  probably  not  what  you  want. 

Release  2_r  treats  the  sorting  order  a 
bit  differently.  It  puts  commas  before 
spaces  and  all  alphabetic  characters  be- 
fore the  apostrophe.  The  same  three 
names  in  1-2-3,  Release  2jc,  would  be 
sorted  as  follows: 

Doe,  John 
Doe  Jr . ,  John 
Doeman,  John 

This  keeps  the  members  of  the  Doe  fam- 
ily together,  which  is  probably  more  de- 
sirable. On  the  other  hand,  when  it  comes 
to  names  with  embedded  apostrophes. 
Release  3.jc's  approach  may  be  more  sat- 
isfactory. In  Release  3 ~t,  you  get  O'Brien 
before  Owens,  which  is  what  you  would 
see  in  a  properly  alphabetized  index.  In 
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Release  2jc,  Owens  comes  before 
O'Brien. 

Both  versions  of  1-2-3  also  provide  an 
alternative  "ASCII"  collating  sequence 
that  sorts  all  labels  according  to  their 
ASCII  values.  If  you  use  this  option, 
you'll  get  the  same  results  in  both  Re- 
lease 2jc  and  3.x  But  names  with  internal 
capitals  will  be  incorrectly  sorted.  For  ex- 
ample, DeJohn,  Jane  will  appear  before 
Deans,  Karen. 

Raymond  Chow 
Foxridge,  Maryland 

►  PC  MAGAZINE  What  Mr.  Chow  says  is 
quite  right.  Release  3.x  (and  also  Lotus 

1-  2-3  for  Windows)  sorts  differently  from 
Release  2jc,  and  the  Release  3jc  Refer- 
ence's description  of  its  sort  order  (page 

2-  76)  does  not  mention  the  program's  pe- 
culiar treatment  of  spaces  and  apostro- 
phes. Sorter  and  upgrader  beware! 

A  comparison  of  these  two  versions  of 
1-2-3  with  Quattro  Pro  4.0  and  Excel  4.0 
reveals  some  other  amusing  disagree- 
ments. Figure  1  shows  how  the  Does  and 
Doemans  would  be  sorted  in  each  of  the 
four  major  spreadsheet  products.  (This 
example  assumes  that  all  programs  are 
set  for  an  ascending  sort  in  "dictionary," 
as  opposed  to  "ASCII,"  order.) 

Simple  combinatorial  logic  tells  us 
that  three  distinct  items  can  be  ordered 
in  sue  different  ways  (ABC,  ACB,  BAC, 
BCA,  CAB,  and  CBA).  Our  four  major 
spreadsheet  programs  have  laid  claim  to 
three  of  those  variations! 

Users  who  have  made  the  move  from 
1-2-3,  Release  2_c,  to  Quattro  Pro  should 
note  that  Quattro  Pro  in  this  case 

Spreadsheet  Sorting  Order,  Part  1 

1-2-3  Release  2  x 

Doe,  John 
Doe  Jr.,  John 
Doeman,  John 

1-2-3  Release  3.*  and  1-2-3 for  Windows 

Dot  Jr.,  John 
Doeman,  John 
Doe,  John 

Excel  4J) 

Doe  Jr.,  John 
Doe,  John 
Doeman,  John 

Quattro  Pro  4.0 

Doe  Jr.,  John 
Doeman,  John 
Doe,  John 

Figure  1:  These  examples  show  how  four  major 
spreadsheet  packages  tort  text  labels  containing 
spaces,  commas,  and  letters. 
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matches  Release  3jc's  sorting  algorithm, 
not  Release  2jc's.  (In  most  cases,  where 
there  are  differences  between  Release 
2jc  and  Release  3jc,  Quattro  Pro  follows 
the  pattern  of  2 jc.) 

When  it  comes  to  the  sorting  of 
embedded  hyphens  and  commas,  how- 
ever, Quattro  Pro  matches  Excel  and 
shuns  both  Lotus  models.  Figure  2  shows 
how  each  of  our  four  spreadsheet  pro- 
grams would  carry  out  an  ascending  sort 
of  the  labels  "Dow,  Charles",  "Dow  the- 
ory", and  "Dow- Jones". 

As  for  the  sorting  of  embedded  apos- 
trophes, Release  3jc  and  Excel  both  put 
O'Brien  ahead  of  Owens,  while  Quattro 
Pro  and  Release  2.x  do  the  opposite. 
(Here,  finally,  we  have  the  expected 
match  of  Quattro  Pro  and  Release  2jc; 
unfortunately,  most  indexers  would  con- 
sider both  programs'  behavior  incorrect.) 

There  are  peculiarities  in  the  handling 
of  capital  letters,  too.  In  a  dictionary  sort- 
ing order,  should  a  lowercase  letter  have 
higher  or  lower  priority  than  its  upper- 
case counterpart?  There  may  be  no  obvi- 
ous answer,  but  one  would  expect  a  pro- 
gram to  have  some  consistent  policy  in 
the  matter. 

Release  3  jc  does.  True  to  its  documen- 
tation, Release  3jc  always  sorts  a  lower- 
case letter  before  its  capital  equivalent. 
Excel  and  Release  2.x  on  the  other  hand, 
leave  the  matter  up  to  you.  If  your  list 
of  names  includes  Dejong  and  DeJong, 
these  programs'  sort  commands  will  treat 
these  variants  as  exact  equivalents  and 
leave  them  exactly  as  they  stand. 

Quattro  Pro  also  seems  to  regard  the 
uppercase  and  lowercase  variants  as 
equivalent.  But  for  some  reason  it  prefers 
to  flip  them.  If  you  now  have  Dejong  be- 
fore DeJong,  an  ascending  sort  will  re- 
verse the  two  names.  A  second  ascending 
sort  will  put  them  back  in  their  original 
positions,  and  so  on.  Sorter  beware! 

One  additional  bit  of  trivia  may  be 
nontrivial  to  Excel  upgraders:  Microsoft 
changed  Excel's  sorting  order  when  it  be- 
gan shipping  an  interim  version  of  Excel 
3.0:  Version  3.0a.  Versions  prior  to  3.0a 
adhere  to  the  classic  ASCII  and  ANSI  se- 
quence of  punctuation  symbols  and  al- 
phabetic characters.  That  is,  some  of  the 
punctuation  symbols  precede  the  alpha- 
bet and  some  follow  it.  Excel  4.0  uses  a 
more  rational  sequence  in  which  all  the 
punctuation  symbols  have  higher  priority 


Spreadsheet  Sorting  Order,  Part  2 

1-2-3  Release  2.x 

Dow,  Charles 
Dow  theory 
Dow-Jones 

1-2-3  Release  3.x  and  1-2-3  for  Windows 

Dow  theory 
Dow-Jones 
Dow,  Charles 

Excel  4.0 

Dow  theory 
Dow,  Charles 
Dow-Jones 

Quattro  Pro  4.0 

Dow  theory 
Dow,  Charles 
Dow-Jenes 

Figure  2 :  These  examples  show  hew  the  spreadsheet 
packages  sort  labels  containing  hyphens,  commas, 
and  spaces. 


than  the  alphabetic  characters.  If  you're 
now  working  in  Excel  4.0  and  want  the 
program  to  behave  as  3.0  did,  you  can  add 
the  line  sort=2  to  your  EXCEL.INI  file. 

One  thing  (and  perhaps  only  one) 
should  be  obvious  from  this  quick  survey 
of  sorting  quirks:  Spreadsheets  are  not 
meant  to  be  indexing  programs.  They're 
dandy  at  putting  numbers  into  correct  se- 
quence; for  example,  they  have  no  prob- 
lem ordering  numbers  by  their  magni- 
tude, regardless  of  how  the  numbers  are 
formatted.  But  if  you  care  about  formali- 
ties, you  should  treat  any  spreadsheet- 
sorted  list  of  names  as  a  starting  point, 
not  a  finished  effort. 

You  can  find  authoritative  informa- 
tion about  how  personal  and  place  names 
should  be  sorted  (spelled  out  in  thrilling 
detail)  in  The  Chicago  Manual  of  Style. 
After  you've  spent  a  few  moments  there, 
you  may  never  again  be  tempted  to  do 
an  index  of  anything.  And  you  certainly 
won't  worry  about  whether  your  spread- 
sheet is  more  alphabetically  correct  than 
your  neighbor's.  The  Chicago  Manual 
makes  it  quite  clear:  They're  all  wrong.  □ 

HINTS.  TIPS,  QUESTIONS 

'  •■  ■ 

Share  your  latest  spreadsheet  dis- 
covery through  PC  Magazine's 
Spreadsheets.  We'll  pay  you  $50  for 
any  tip  we  print.  Please  submit  your 
letter  on  -disk,  together  with  a  print- 
out. Mail  your  contribution  to 
Spreadsheets,  PC  Magazine,  One 
Park  Ave.,  New  York,  NY  10016,  or 
upload  it  to  PC  MagNet. 
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NOTEBOOK 
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NoteStar 

386SX- 16  2/40  Mb  Notebook  1313 
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Other  Models  Call 

PALMTOP 
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HARDWARE 
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COREL  Blockbuster  Bundle  Int  743 
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COU  535  299 
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SOUND  CARDS 
Brown-Wagh 
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PEACHTREE  COMPLETE 
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HARDWARE 
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BOARDS 
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MS  DOS  S  O  Upgrade  80 

MS  DOS  5.0  OEM    5fl 

MS  DOS  S  O  IMS  Full)  OEM  69 

MS  Windows  Ver.  31   91 

PROFESSIONAL 
DESKTOP 
PUBLISHING 

Freedom  of  Press  DOS  or  Windows  $235 

MS  Publisher  for  windows  J  20 

Pagcmmkw 4.0  TT  439 

PRESENTATION 
GRAPHICS 

Corel  Draw  3.0   H  $387 

CA  Cricket  Presents   IJ9 

Drafix  Ultra  v4.0  234 

WordPerfect  Presentations  279 

Harvard  Graphics  3.0  390 

MicroGrafM  Designer  369 

DATA  BASE 
MANAGEMENT 

Clarion 

Professional  Developer  $444 

Professional  Developer  Upgrade  162 

Clipper    47( 

Dbase  IV.     499 

FoxPro  API  Library  Construction  299 

FoxPro  Dist  Kit  TT  299 

FoxPro  Single  User  20  445 

Inloselect      97 

Paradox  40  5(4 

PC  File  v65  94 

Q&A     249 

FONTS 

MS  True  Type  Font  Pak  TT  932 


MICR0GRAFX 
DESIGNER  3.1 

Micrograf*  Designer  31.  is  the 
only  precision  illustration 
program  for  Windows  With  a 
suggested  retail  price  of  S695. 
Designer  3.1  includes  Adobe 
Type  Manager,  Adobe  TypeAlign, 
and  more  than  175  Type  1  fonts. 


$369 


PERSONAL 
FINANCE 

MWkwU  {DOS).  U  942 

Wca'th  Builder  90 

UTILITIES 

BACK  UP 

Back  It  4  IDOS)    972 

Central  Point  Backup  Windows)  53 

Fastback  Plus  18...-     H  93 

Norton  Backup  2  0  IDOS)  96 

GENERAL 
Copy  II  Option  Board  Deluxe     TT  91 19 

Copy  II  PC  60  32 

Norton  Antivirus   92 

Norton  Desktop  IDos)  (17 

SideKick  v20  55 

Super  PCKwik  49 

WinMaster.  49 

HARD  DISK  MANAGEMENT 

Check  Itl  979 

Norton  Utilities 6.01  Ill 

PC  Tools  7.1   ((( 

SpmRite  If 


Slacker  v2.0 


S3 

■a  89 

Stacker /AT  179 

SupterStorTO  75 

XTreeGold25  99 

MEMORY  MANAGEMENT 

386MAX6.0  960 

Memory  Mate  


ICON  DO  IT 
FOR  WINDOWS 

Provides  a  simple  solution  to 
changing  icons  in  the  Windows 
environment  Users  can  select 
from  over  200  colorful  icons,  15 
animated  icons,  5  dancing 
cursors,  4  special  screen  savers 
and  more 


$19 


.39 
TT  58 

MENUING  SOFTWARE 
Direct  Access  Windows  TT  997 

Power  Menu  Plus  61 

PRINT 

Sideways  v 33  It  $54 

SCREEN  SAVERS 
Alter  Dark  TT  929 

Intermission      27 

Pryol  32 

WORD  PROCESSORS 

PFS  First  Choice   $85 

CA  Textor  .   83 

WordPerfect  5.1  TT  263 

WordPerfect  5  I  Upgrade  74 

WordPerfect  Olfice  v3 1  82 

Wordlor  Word  {Windows!  38 

CIRCLE  206  ON  READER  SERVICE  CARD 


ACCOUNTING 

ACCPACBPI 

AP.  AR.  GA  INV  Payroll  $230 

DAC  Easy  Bonus  Pack  122 

OAC  Easy  Payroll  tT9» 

One  Write  *  Acct  Works  119 

Pacmli2000   27 

Peachtree  Complete  Accounting  (77 

OuickBooks  92 

OuickBooks  Quickpay  Bundle  (07 

Quick  and  Easy  Personal  29 

COMMUNICATION 

Co/Session  Remote  970 

Close  Up  Dual  Pak  119 

Delrina  Fax  Pak  Bundle  147 

Mac  Link  Plus  1(9 

Norton  PC  Anywhere  v4.5  115 

PC  Anywhere  III   59 

Procom  Plus  v2  0  TT  99 

Prodigy  Start  Up  Kit  3. 1   24 

WinlaxPro     71 

PROGRAMMING 
&  LANGUAGES 

Borland  C**  App.  Framework  95(4 

MS  C  Compiler  293 

MS  OC*<  v70  Upgrade  (23 

AfS  Macro  Assembler  99 

MS  Quick  Basic  59 

MS  Quick  C  59 

MS  Prof  Tiki  lor  MS  Visual  Basic  (93 

MS  Visual  Basic  V  121 

Turbo  C>  I  DOS  3rd  Edition  65 

ToolBook  v!5  290 


POLICIES 


•  Order  lint  Hoars: 
Moo  Fn  6m  ■  Iftpn 
SettSM  Son.  Sm  Im  -Im 

■  In  Arizona  Call  16071 W  0*0? 

•  Order  Processing  (6021 944  1037 
10am  3prn  Mom  In 

•  Mailing  Address 

Telemarl.  8804  H  23rd  Ave  .  Phoenu  AZ  85021 

•  .rrtenuboaal  Orders  Fax  1KB)  944  1510 

•  International  orders  add  6% 

■  Order  Today  Get  rt  Tomorrow,  rl  we  can  I  keep 
our  promise,  we  will  notify  you 

•  Call  Before  Submitting  PO's  Ask  lor  National 
Accotmts 

■  Personal  and  company  checks  will  delay 
shipping  3  weeks 

•  Prices,  terms,  availability  &  specifications  are 
subject  to  change  with  out  notice 

•AddSMorCOD.APO  5FP0  Orders 

•  Money  Back  Guarantee 

Software  0NIV  30  days  from  date  o(  invoice 
Refund  ONLY  on  Product  Price  Call  lor  Rerun 
Aurhori/abon  Number 
Must  be  m  Original  Packaging 

•  No  Ch«4g*  loi  VISA  end  MeMercarrJ 

-We  Oo  Not  Charge  Your  Card  Until  Vour  Order 
is  Shipped 

•  You  Pay  the  Ground  Shipping 

I  10*  -  $8  00.  II  2W  - 112  00  (Except  Alaska  & 
Hawaii) 

We  Pay  the  Air  Oifterence  and  Free  Air  Applies 
ONLY  to  Domestic  orders  up  to  70  lbs  and  over 
SI  00 

•  All  products,  including  OOA's  carry  only 
manufacturer's  warranties  We  do  not  honor 
guarantees,  rebates,  trial  period  privileges  or 
promotional  programs  ottered  by 
manufacturers 

•  No  returns  on  used  or  misordered  product 

■  We  do  not  guarantee  machine  compatibility 

•  Machine  compatibility  disclaimer  does  not 
apply  to  MIT  systems 


>ECA8g:ii; 


When  you  see  this 
symbol,  you're 
assured  that  these 
products  have 
ieen  purchased  most  often  by 
our  national  customer  base, 
based  on  performance  and  the 
price 


CALL  US  FOR 

CUSTOMIZED 
ACCOUNT 
SERVICES 


International  Orders: 
1-602-944-3045 
Fax  1-602-944-1510 
Canada  1-800-752-0590 

Purchase  Orders: 
1-800-521-1970 

Dealers/VAR's: 
1-800-521-1982 

MIT  Systems  &  Networks: 
1-800-336-4310 


1-800-521-1973 


:::::: 


  :•::  •  ~?   f^r^  —  — 

Computer  Products. . .  Great  Prices  and  Service  Since  1984! 

•  PC  Magazine    .  Arlington  offers  worry-tree  mall  order  purchaslngr 

•  PC  Sources  Product  Review". .  You  can  be  confident  that  what  you  order  will  work  as  soon  as  It 

•  PC  Computing  Phantom  Shopper  ". .  .Courteous  sendee  and  terrific  technical  support!" 


•<  i>0* 


HEWLETT-PACKARD 

Laserjet  Ml  w/Toner  $1499 

Laserjet  IIP+  w/Toner  $809 

Laserjet  IMP  w/Toner  $1049 

Laserjet  III  SI  w/Toner  . .  $3499 

Paint  Jet  $739 

1 MG  Upgrade  $79 

2MG  Upgrade  $109 

4MG  Upgrade  $169 

Deskjet  500/500C  ....  $399/639 

Pacific  Page/XL  $269/$639 

Pacific  Data  25  in  1  Font  .  $249 
PacData  Deskjet  25  in  1  ...  $99 


PANASONIC 

1123  ..  $199  1654  ..  $519 

11241  .  $275  2624  ..  $365 

2123  ..  $239  4410  ..  $629 

2124  ..  $319  4430  ..  $889 
2180  ..  $179  4450I  $1079 
1624  ..  $339  4455  . $1719 

4420/4450I  2  MG...$149 

CITIZEN 

GS140  $279  GS240  $315 
GS145  $369  PN  48.  $319 


OKIDATA 

ML320  $309  ML391  . . .  $579 

ML321  $425  ML393  . . .  $909 

ML380  $219  ML393C..$979  j*= 

ML390  $425  PM3410  .  $1299 


OKI  LASERS 

OL400..$589  OL820.$1219 
OL800  . .  $909  OL830  .  $1279 
OL810  .  $1049  OL840  .  $1559 
OL400  2MB... $139 


ML  390 


LX810  $169 

FX850  $289 

FX1050....  $375 


LQ570  ....  $259  LQ1070  . . .  $369  EPL  8000 .  $1289 
LQ860  ....  $549  LQ1 1 70  . . .  $579  DFX5000  .  $1 269 
LQ870  ....  $429        LQ2550  . . .  $849        DFX8000  .  $2139 

NO  SURCHARGE  FOR  CHARGE  CARDS! 


Action  3250  . .  $199 
Action  Laser  1 1  $679 
Action  150  Fonts  $59 


NOTEBOOKS 

AST  43V,  386,  40  MG  . .  $1399 
AST  63V,  386.  60  MG  . .  $1499 
Epson  SL/20,  60  MG  ...  $1949 
Epson  SL/25,  60  MG  ...  $2149 

TEXAS  INST.  ^ 

TM  3000/WINSX  60  ... .  CALL 
TM  3000/WINSX  80  ... .  CALL 
TM  4000/WINSX  80  ....  *21 99 
TM  4000/WINSX  120  .. .  $2349 

LASER  PS17   $1179 

LASER  PS35  $1299 

LASER  PS35  Turbo  ....  $1 499 

NETWORKING 

Netware  2.2  5  User  $499 

Netware  2.2  10  User  . . .  $1099 
Netware  2.2  50  User  . . .  $2099 
Netware  3.1 1  5  User  ....  $599 
Netware  3.11  10  User  . .  $1499 
Netware  3.11  50  User  . .  $3599 
Lantastic  10BPS  Starter .  $449 

E143  Ethernet  $199 

Lantastic  2M  bps  Kit  ... .  $329 
Lantastic  2M  bps  Adapt  .  $129 

NE1 000  Ethernet   $99 

NE2000   $149 

AST  5251-11  Plus  $469 

Ethercard  +/+16. . . .  $119/$139 

3  Com  EtherLink  II  $185 

3  Com  EtherCard  $279 

Intel  Ether  16  $119 

Intel  Ether  16-20  Pack. .  $2099 
Irma  Board  3  $399 

SCAN.  &  DIGIT. 

Epson  ES300C  $829 

Houston  Inst.  DMD-161  $2775 
Houston  Inst.  DMD-162  $3475 

Logitech  ScanMan  $135 

Logitech  ScanMan  256  . .  $259 
Panasonic  FXRS  3070U  .  $769 

Summasketch  12*12  $289 

Summasketch  12><18  $539 


Canon 


BJ-10EX  .  $289 
BJ-20EX  .  $369 
BJ-300  . . .  $409 
BJ-330  . . .  $559 

BJC-800  

BJC-820  


$1799 
$1929 


DRIVES  &  TAPES 

Ext.  1.2  for  PSII  $159 

Toshiba  3W  720K  $69 

Toshiba  3W  1.44  $69 

Colorado  Jumbo  120  $199 

Colorado  Jumbo  250. .. .  $249 
Colorado  QFA  700  $725 

AMERICAN  UPS 

250  $119   600  $269 

400  $165   900  $559 

450  $199  1200VX.$729 

CO  ROM  OPTICAL  DISKS 
NEC  CDR-74  Gallery. . . .  $629 

NEC  CDR-84  $569 

SEAGATE  HARD  DISKS 
40  MB  for  AT  (ST251-1) .  $239 
80  MB  for  AT  (4096)  ....  $399 
80  MG  296  Kit  $249 

89  MG  3096   $269 

106  MG  3120A  $279 

120  MG  3144A  $319 

211  MG  1239   $489 

IOMEGA 

90  MB  Int.  w/boot  card . .  $699 
90  MB  Ext.  w/boot  card  .  $799 

PLUS  HARD  CARD 

40  MB/50  XL  $299/$239 

80  MB/105  MB  $379/$389 

CONNOR  HARD  DRIVES 

40/120  MB  $199/$289 

200  MB  $499 


Hayes  2400  Optima  $129 

Hayes  Optima  96  $329 

Hayes  Optima  14.4/Fax  .  $449 

Hayes  Ultra  96  $549 

Hayes  Ultra  96  14.4  $619 

Intel  2400  Ext.  V.42  $149 

Practical  Per.  2400  Int.  ...  $79 
Practical  Per.  2400  Ext.. .  $119 

Practical  Per.  9600  $265 

Practical  Per.  14.4  Int. . . .  $329 

Practical  Per.  14.4  $359 

US  Robotics  9600  $539 

US  Robotics  Dual  Std . . .  $749 
US  Sportster  14.4  Ext.. . .  $339 
US  Sportster  14.4  Fax . . .  $359 

SatlsFAXilon  MODEMS 

100  2400/9600  Fax  $99 

200  2400  V.42/9600  Fax  .  $275 

400  14.4/14.4  Fax  $375 

400  Ext  14.4/14.4  Fax  ...  $419 

Faxability  Plus  $79 

Faxability  Plus/OCR  ....  $159 

CHIPS 

256K/1  MG  Chips .  each  $3/$6 
256K/1MB  Simms ....  $15/$39 

4MB  Simms  $139 

AST  6  Pack  w/384K  $159 

Compaq  386  4  MB  $219 

Compaq  LTE  386  4MB  . .  $239 

HP  2MG  Upgrade  $109 

IBM  70  &  80  2  MB  $109 

Intel  +8  2  MB  $299 

OKI  Laser  2MB  $139 

WeT 

Intel  8087-2  $109 

80287-1  OX  L/XLT  $79 

80387  SX- 16/20/25  $75 

80387-16/20/25/33   $85 

80487  SX  $349 

RapidCAD  $249 

Overdrive  DX25/33  $459/609 
Snap-In  386   $339 


SOFTWARE 

Adobe  Type  Mngr  Wndws  $59 

Aldus  Pagemaker  $489 

Corel  Draw  $369 

Lotus  123  2.4/3.1  . .  $329/$389 

Lotus  123  2.4  Server  $559 

Lotus  Server  Node  $335 

Microsoft  Mouse  $89 

Microsoft  Excel  Wndws  .  $299 
Microsoft  Windows  3. 1  ...  $79 

Microsoft  DOS  5.0  $79 

PC  Tools  7.1   $79 

Word  Perfect  5.1  $259 

Word  Perfect  Windows  . .  $269 

VIDEO  BOARDS 

ATI  VGA  Wonder  1MG  . .  $149 

ATI  8514  1MG  $379 

ATI  Graph  Ultra  1MG  . . .  $349 
ATI  Sound  Blaster  Prof  .  $189 

Boca  Super  VGA  $99 

1024  VGA  16  Bit  $79 

Orchid  Pro  IIS  1MG  $159 

Orchid  Farenheit  1MG  . .  $269 
Paradise  VGA  1024   $139 

MONITORS 

MITSUBISHI 

EGA  $239 

Diamond  Scan  4533C  . . .  $449 

HL6605  16"  $949 

HL6955  20"  $1779 

NEC 

3  FGX/4  FG  $639/$759 

5  FG  $1329 

6  FG  $2399 

Multisync  VD  $1549 

PANASONIC 

1381  VGA  1024x768  $319 

1395  VGA  1024x768  $429 

1991  VGA  1280x1024.  ..  $1539 

GOLDSTAR 
1453  VGA  1024  x  768  . . .  $259 
1460  VGA  1.024  *  768  . . .  $299 
1620+  VGA  $689 


Arlington 
Computer 


Prices  and  availability  subject  to  change 
without  notice.  Purchase  orders  accepted 
Irom  Qualified  Customers 


HOURS  C.S.T. 
7:30  -  6:30  pen  ■  Mon.-Frl. 
9:00  ■  1:00  pm  Saturday 


*     \ts.+      1970  CARBOY 

rooucc/ .  inc.  mt  pro 


DERSi  QUOTES:  800-548-5105 

customer  service  and  in  illinois  708-228-6333 
shipping  708-228-9748 

  ~ . .  .....  7nO  ooo  lA-rn 


we  txpom      fax  /uo-zto-uj  id 


MEMORY/ 

H.  Co.  has  America's  largest  selection  of  memory! 
And,  we'll  beat  any  USA  advertised  price  * 


Memory  is  Cheap-but  Only  If 
you  Know  Where  to  Look.  The 
Phantom  Saves  a  Bundle  on 
SIMMS  Truth  in  advertsing-- 
what  a  concept... 

PC  Computing,  April  1992 


Math  Coproccessors 


■  it  mm 
II  l 

Part  t 

Price 

2C87-20 

$70  00 

3C87SX-16 

80  00 

3C87SX-20 

80  00 

3C67SX25 

80.00 

3C87-25 

90  00 

3C87-33 

90.00 

3C87-40 

11900 

intel 

Part  1 

Price 

80487SX-20 

$485  00 

80387-33 

95.00 

80387SX-25 

90.00 

80387SX-20 

90.00 

80387SX-16 

90  00 

80387XLXLT 

 83.00 

83D87  25 
83D87-33 
83D877-40 


 95.00 

 95.00 

...129.00 


Laptop  Memory 


TOSHIBA  NEC" 


Price 


Memory 

Added  Ultralile 
T1000SE/XEAE  286F 

2MB  $95.00  Prospeed 

T2000SX/SXE  SX/20 

4MB  195.00  Prospeed 

8MB   355.00  286 

T3100SX.T32O0SX/SXL  386SX  16 

2MB   89  00 

4MB  159  00  Utlralte  III 

T1200EX.T1600.T3100E  MEUf 

2MB  egoo1**** 

T3200         3MB  1 49.00  Ultralile  SU20 

2MB  B900NEW  2MB 


emory  Price 


Added 

1MB  MD  .  .$129  00 

4MB  MD   295.00 

1MB  BO  129.00 

4MB  BD   295.00 

1MB  BD   99.00 

2MB  BD  219.00 


4uc  a 

2MB 
4MB 
8MB 


T5200.T5200C.T85O0SL 
2MB 
8MB 

T3100  2MB  

T4400.T6400.T3300SL 
UEUI  2MB 
WBW  4MB  

T3300SL  6MB  

T4400.T6400  8MB  


89  00  ■ng/rff Uemori 
319.00^'  Added 
189  00  s  s/SX 


2H 1 1 
159  00 
319.00 
599  00 

159.00 
Price 

.$139.00 


139  00 
269.00 
395  00 
549.00, 


.139  00 


Memory  Price 
i^i^Added 

L40SX        2MB  Mem 
4MB  Mem 


2MB 
ALPHA 
2MB 
BETA 

2MB  EXP      149  00 

2MB  CD   11900 

4MB  CD  269  00 
1MB  BD  89.00 


339  00 


109  00 
Price 


Portable 
LTE286 


SLT<286 
SLT/386 


Slimsport 
286e 

Turbospon 
109  00  386e  4MB  BD 

139  00  Mastersport  SX/SL 

299  00  „U.M  2MB  

OTHERS  Memory 
Added 
1MB  SIMM 
4MB  SIMM 

1MBBD   129.00 

PC-6220  Notebook 

1MBBD  99.00 

2MB  Kit  89.00 

2MB  MD  99.00 


AST  Ext 

Notebook 

Sharp 


K  ■ 

149.00 


camPAa  M  emory  Price 
Added 

Portable  III    2MBKit  $129  00 

Portable386.20 

IMBKit  17900 

4MBEXP      459  00  _,, 

1MB  BD  119.00 

2MB  BD  99.00  'l,M300u 

4MB  BD  189.00  |vefei1,  y 

Portable      1MBBD        179  00  JempiLX 

LTE386S;20  1MBBD        89  00  Panas0,"c     1MBCD        69  00 
4MB  BD  _  .  219,00  CF  1 70.270,  370 

1MBBD        79  00  EPS°n         1MB  UPG  99,00 

4MB  BO  .  .  289  00  NB3S         4MB  UPG     259  00 
Tandon  NB386 

2MB  BD   169.00  2MB  89.00 

4MB  BD  219.00  8MB  29900 


DeskTop  Memory  Upgrades 


•Mcipplc  Memory  Price 
w  Added 

Mac  Class*  1-3MBBD  ...  $79.00 

2MB  Kit   79.00 

Mac  Ho  Us:    1MB  Kit    129.00 

Mac  M       2MB  Kit  149.00 

Mac  lei  IIS3    4MB  Kit  179.00 

Macllsi       8MB  Kit  399.00 

Mac  llo.llsi  16MBK.it  .  569.00 
MaclHi       4MB  Kit    ...  189.00 

16MB  Kit  599.00 

MacSE  SE   4MB  Kit   179.00 

30.  Plus,  II. 
Ita.lli 

Memory  Price 
Added 

Bravo  486/25 

2MB  Kit      $109  00 

8MB  Kit   298.00 

Prem  386/SX16 
S  20. 25. 33 

8MB  Kit       298  00 

Prem  II  SX.20 

1MB  Kit           55  00 

SX.16         4MB  Kit  149.00 

Cupid  Exp.    OK  BO  219.00 

Premium      1MB  Kit   59.00 

386C  * 

WKST        4MB  Kit   189.00 

a  Bravo 

Premium  286 

Fastram       512-2MB  BD8289  00 

FastramKit  5l2Upg   55.00 

Premium      1MB  Kit   59.00 

386  4MB  Kit  229.00 

camPAa  M,mo,y  Pr|e« 

  Added 

DP  386'  2MB  MD  ,  ..$119.00 
33.m75.33  a 

Systemp      8MB  MD  319.00 

DP  386        1MB  BO  119.00 

20e.20  a  25e.25 

4MB  BD       269  00 

1MB  MO   89.00 

4MB  MD  169.00 

DP  386        1MB  BO   119.00 

S/16  4MB  BD  269.00 

1MB  MD  8900 
4MB  MO  .  169.00 

DP286N.      1MB  MD   59.00 

386N.  a  386SX  20 

2MB  MD  99.00 

4MB  MD  179.00 

OK  BD          89  00 

DP  38616    1  MB  BD  239.00 

4  MB  BO  47900 
8  MB  BO  79900 


■  .£=; .!  |  | 

Works     w  Model  Price 

50Z.55SX.70-E61  1MB  $  50  00 
70-121.P-70 

50Z.55SX.70  E61,  2MB  80.00 

70-121  .P-70 

55SX65SX  55LS  4MB   139,00 

34F3077 

70-A21A61.B21.  2MB  80.00 

B61 

30286  2MB    80.00 

PS1  2MB   90.00 

80-041  1MB  79.X 

80-111.31  2MB  9900 

80-A21.A31A61    4MB  179.00 

90.95  4MB  149.00 

70.80  2MB  BO  .  279.00 

50S60Senes  2MB  BD  259  00 
PS/2  Model  57SX.90.95 

8MB  MD..  329.00 

CALL  FOR  RISC 
SYSTEM  6000 
MEMORY!! 

%St?/^    Memory  Price 

NiSC  Added 

PMSX        1MB  BO  $169.00 

Plus  4MB  BD       399  00 

8MB  BO  719.00 
PMSX20    2MBCPU  179.00 

UPG 

2MB  18900 

UPG  S  Exp. 

2MB   79.00 

UPG  Kit 

PMSX16    2-BMB  Exp  .189.00 

2MB  79.00 

UPG  Kit 

PM  38620 

2MB  MD  .299  00 
8MB  MD   699.00 

P  M  3862SS 

2MB  Kit    159.00 

8MB  Kit   499.00 

PM38625 

2MB  MD  299  00 

8MB  MO  699  00 

8MB   999.00 

Repi  BD 

P  M  386  33ES486  25E 

2MB  MD       199  00 

-TfHlTH  Memory  Price 
Added 

Z-38620.      1MB  SM  $59,00 

25.33.33e     2MB  SM  9900 

4MB  SM       159  00 

Z  386SX      2MB  SM  89.00 

286-LP».Z-LS 


We  Support  Fully  Compatible 
MEMORY  For  Most  PC's  AND 

LASER  PRINTERS  At  The 

LOWEST  PRICES! 


©COfltBlB/FaM'92 

Nov.  16-20, 1992  •  Las  Vegas.  Nevada 

Please  visit  us  at  Booth  #6867  in  the  Convention  Centers  NORTH  HALL  | 

ask  lor  details,  on  how  to  receive  a  FREE  Comdex  Pass  with  purchase 


Laser  Printer  Memory 

•r 

Model 

Memory 

PRICE 

Added 

H.P.Laserjet  IIP.  Ill, 

IIIO.  HIP.  II.  IID 

2MB  Module 

$105  00 

4MB  Module 

165  00 

H.P.Laserjet  lllsl 

1MB  Module 

50  oo 

4MB  Module 

140.00 

H.P.Deskiet 

256K  Module 

59.00 

IBM  40t9.4019e 

2MB  Module 

119.00 

3,5MB  Module 

189.00 

OKI  Laser  400 

1MB  Module 

89.00 

2MB  Module 

119.00 

OKI  Laser  800.820 

2MB  Module 

129.00 

4MB  Module 

199.00 

Panasonic  4450 

1MB  Module 

119.00 

Panasonic  4420, 4451 

2MB  Module 

119.00 

4MB  Module 

199.00 

Panasonic  4455 

2MB  Module 

159.00 

Epson  EPL6000 

2MB  Module 

109.00 

4MB  Module 

179.00 

Epson  Action  Laser  II  2MB  Module  .. 

149.00 

4MB  Module 

229  00 

T.I.  MicroLaser,  XL 

1MB  Module  ... 

 59.00 

SPECIALS/ 

1X9-70  (Xhip)  $32.00 

1X9-70  (9  Chip)  $36.00 

4x9-70  (9  Chip)  $125.00 

1X8-70  (For  Mac)  $34.00 

4x8-80  (8  chip)  $115.00 

Call  for  DRAM  Pricing 


Now  Shipping 

KINGSTON 


Convert  your  286  to  a  386 
The  SX'NOW  Works  with:  m .  ast, 

Compaq.  Epson.  HP .  NEC.  A6I 

Landmark     Speed     Test  (1.11 


PS2  Model  5O«0  .  20MHz  SX  Now' 

PS?  Modv  SOftf.  JSUMj  SX Nm 
KINGSTON  SX  NOW  CPU  Upgrades 

20  Mrs  $285  00 

25Mhi  315  00 


All  Products 

100%,, 

Guaranteed! 


PURCHASE  ORDERS  ACCEPTED 

from  universities,  government  4  qualified  lirmsl 
International  orders  &  FAX  orders  accepted 


"Your  #1  Choice  for  Memory  Upgrades." 

H.Co.  Computer  Products.  Inc.  ^      at"~k  afik  jTV  — '.-tax  m*    a  mm  mm 

sssr0  1-800-726-2477 

Office  1-714-833-3222  vvv      '  mm  mil 

Tech  Support  1-714-833-3364  "()rder  by  4  o'clock  (PST)  Guaranteed  We'll  Ship  Today!" 
FAX  1-714433-3389  (  )PKN  WEEKENDS 


TERMS: 

POI  MDflW  Ml  ■  Ml  Mi       aJM  ■  i  M  M  Ml 

3  FAX  orders  accepted  Intemasnal  orders  accepted 

4  15S  Restocking  tee  on  redjrns  mrtrwi  30  days  No  refunds  ate  30  days 

5  No  Software  returns 


'  Any  tegiwuie  aovertiseo  once  "rom  compares  **  ne»  mercliarAse  actuaJy  ri  stock.  H  Co  same  day  snippng  guaramee  appies  onn/  if  parts  are  >n  stock.  Offer  eiductes  Craps  and  SIMMS  Tradarrarks  are  the  property  of  therrespaclPYe  compares  Prices  are  subject!)  change 
itnotce  '992  H  Co  Computer  Products,  Ire  i9'92CS 

GERMANY  OFFICE.  H  Co  Computer  FVoducts.lnc.-  Faikensirasse  28  •  3000  Hannover  9t ,  Germany  •  Contact:  A  Amin  •  Verkaufsmanager.  •  Tef  051 1-458-241 1  •  Fax.  05t  1-458-2 

CnCLE  391  ON  READER  SERVICE  CARD 


"Now  I  can 
make  my  menu 
look  as  good  as 
it  tastes." 


"It  even 
makes  the 

numbers 
look  better. " 


MakeUp. 
It's  the  easiest 
way  to  improve 
your  looks. 


"My 
presentations 
never  looked 
so  good." 


With  Bitstream  MakeUp  1.1,  newsletters  look 
newsier.  Sales  presentations  look  more  presentable. 
Memos  look  more  memorable.  Even  Little  League 
scores  look  bigger. 

MakeUp  works  with  aJI  of  the  most  popular  Windows 
programs;  in  the  photographs  above,  it  was  used  with 
Hanard  Graphics  \  Aldus "  PageMaker Microsoft " 
Word  for  Windows  "  and  Microsoft  Excel  to  make  each 
document  look  its  best 

MakeUp  lets  you  create  all  kinds  of  special  effects 
with  type.  Just  point  and  click  your  mouse  to  make 
words  run  around  in  circles,  make  waves, 
or  cast  giant  shadows.  You  can  stretch 
words  or  shrink  them,  wrap  them  around  a 
picture,  and  make  them  flip. 

Whether  you  work  in  color  or  black  and 
white,  all  of  your  communications  will  be 
more  colorful  when  you  apply  MakeUp. 


VAG  Rounded 
Revue' 

Americana™  Mold 
Poster  Boduni 

BintreamOz  Handicraft™ 


rrs  DANCE 


emesrouR 
makes  row  DOCUWC" 


©Copyright  1 992  Bitstream  Inc. .  Cambridge,  MA.  Bitstream  is  a  registered 
trademark  and  Makel'p.  Speedo  and  Bitstream  Oz  Handicraft  are 
trademarks  o[  Bitstream  Inc.  All  other  product  names  are  trademarks  or 
registered  trademarks  of  their  respective  manufacturers. 


I  Ay  Microsoft  Windows  f 


Clip  and  save.  MakeUp  comes  with  hundreds  of 
free  clip  art  images,  and  five  free  Bitstream  typefaces  in 
PostScript "  Type  1 ,  Bitstream  Speedo "  and  TrueType'" 
(Windows  3. 1 )  font  standards.  The  faces  are: 

MakeUp  supports  Microsoft 
Windows  3.0  and  3.1,  and  most 
Windows-compatible  printers. 
It  exports  images  to  Windows 
and  non-Windows  applications 
and  supports  object  linking  and 
embedding  in  Windows  3.1.  Plus  it  provides  access  to 
over  16  million  colors,  including  the 
Pantone  Matching  System*. 

You'll  find  MakeUp  at  your 
favorite  computer  retail  store. 
Or  call  1-800-522-FONT 
for  the  name  of  a  store  near  you. 

Just  $  149  i  s  ski  i 

Includes  a  bonus 
of  20  TrueType™  fonts 
for  Windows  3.1. 
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ORCLE  131  ON  READER  SERVICE  CARD 


(CDW) 


COMPUTER  DISCOUNT  WAREHOUSE 


^0 


WHY  SETTLE 
FOR  LESS? 

CDW®  SERVICING 
YOUR  COMPUTER 
NEEDS  SINCE  1982 


TOSHIBA  T3300SL  386SL 

/  Intel  386"  SL  CPU.  25  MHz 
/  2  MB  Slnd  Exp  to  18  MB 
/  80  MB  HD  16  msec  Access 
Time.  I  44  MB.  3.5"  Floppy 

✓  VGA  Compatible  Display 
/  Fluor  Sidelit  LCD  with  32  Gray 
Scale  /640  x  480  Res.  /Full-  ■ 
Function.  Stnd  .  Key  Spaced. 
82-Key  Keyboard  /  Clip  lor 
Microsolt  Ballpoint'  Mouse 

✓  VGA  Monitor  Port  /  9-Pin  Serial  Port  ✓  150-Pin  Connector 
/  MS-DOS  5  0  ✓  5  9  lbs  with  Battery  Pack  /  Comes  with  1 
Yr  Parts/Labor,  with  No-Cost  Exceptional  Care 

3300SL  80  MB  $2438.25  21001 

3300SL  120MB  $2699.35  22182 


TOSHIBA  PERFORMANCE,  TOSHIBA  QUALITY,  TOSHIBA  VALUE! 


TOSHIBA 


Color 


486SX,  25  MHZ,  80  MB  OR 
120  MB  COLOR  TFT  LCD! 

/  The  World's  Most  Advanced  Color  and 
i486  SX  Power  in  a  Notebook  PC 

✓  Intel  486SX  CPU.  Running  at  25  MHz 

✓  8  KB  Cache  in  CPU  ✓  4  MB  RAM  Exp 
to  20  MB  /  Upgradable  to  I486DX-25 
/  Color  TFT-LCD  Active  Matrix  /  256 
Simultaneous  "Super  VGA"  Colors  at  640 
x  480  Resolution  /  Port  For  External 
VGA  Monitor  ✓  VGA  Compatible  with 
640  x  480  Pixel  Graphics  Display  s  Real 
Time  Clock/Calendar  /  Full-Function. 

Standard  Key-Spaced.  82-Key  Sculptured  Keyboard  /  MS-DOS  5.0  Operating  System 
✓  One  Year  Paris  and  Labor  With  No-Cost  Exceptional  Care  Enrollment  During  This  Period 

80  MB  Color  Active  Matrix  $4683.28  CDW  22510 

120  MB  Color  Active  Matrix  $4938.39  CDW  22434 


TOSHIBA  itoshii 
T4400SX 

486SX  DESKTOP  POWER  IN  A 
TOSHIBA  NOTEBOOK 

J  Intel486  SX.  Running  at  25MHz  ✓  8KB 
Cache  in  CPU  ✓  Upgradable  to  25MHz 
80486DX  /150-Pin  Exp  Bus  Connector  /2 
MB  RAM  Stnd  .  Exp  to  18  MB  RAM  /80  MB 
Hard  Drive  with  19  msec.  Access  /  1.44  MB 
3  5"  Floppy  ✓  IBM  VGA  ✓  640  x  480  /  Port 
For  External  VGA  Monitor  ✓  Choice  ot  Gas 
Plasma  Display.  Simultaneous  Display,  or  Page  | 
White  LCD  Display  64  gray  Scales.  Fluorescent 
Sidelit  Superlwist  /  Full-Function  82-Key 
Sculptured  Keyboard  /  Selectable  Port  For  Parallel  Printer,  or  Tape  Back-Up.  or  5.25" 
Diskette  Drive  /  9-Pin  Serial  Port  /  MS-DOS  5  0  /  Weighs  Only  7  25  lbs  With  Battery 
Pack  /  One  Year  Parts  and  Labor  With  No-Cost  Exceptional  Care  Enrollment  During  This 
Period 

80  MB  Gas  Plasma  $31 49.1 0  CDW  21000 

80  MB  LCD  $2888.1  0  CDW  20999 

120  MB  Gas  Plasma  $3389.1  0  CDW  22874 

120  MB  LCD  $31  49.50  CDW  22873 


CDW®  ...YOUR  TOSHIBA  SERVICE  AND  SUPPORT  LEADER 


TOSHIBA 
T6400DX 

486DX  33MHz 

FOR  POWER  USERS  WHO 
DEMAND  A  FULLY  EQUIPPED 
MOBILE  PLATFORM. 

✓  Toshiba  Portable.Requires  120  Volt  AC 

✓  Intel  486DX.  Running  at  33MHz 

✓  8KB  Cache  in  CPU  ✓  4  MB  RAM  Stnd 
Exp  to  36  MB  RAM  /  1  44MB.  3.5" 
/  640  x  480  VGA  /  Port  for  Ext  Super 
VGA  Monitor  /  Full  101 -Key  Detachable 
Keyboard  /  One  Full  Size  16-Bit  ISA 
Exp  Slot  /  9-Pin  Serial  Port 

✓  150-Pin  Exp  Bus  Connector  ✓  MS- 
DOS  5  0  /  One  Year  Parts  and  Labor 
with  Exceptional  Care  Enrollment  During  This  Period 
TFT  Active  Matrix  256  Color  Display 

200  MB  Gas  Plasma  


TOSHIBA 


200  MB  Color 


✓  Available  in  200  MB  Gas  Plasma  or 

$5165.00  21544 

$7575.00  21545 


486SX,  25MHz 

UPGRADABLE  TO  486DX25 

/  lntel486SX.  Running  at  25  MHz  /  8KB 
Cache  in  CPU  /  4  MB  RAM  Stnd..  Exp  to 
20  MB  RAM  ✓  120  MB  HD  Drive  with  12 
msec  Access  /  1  44MB.  3  5"  Floppy  Dnve 

✓  IBM  VGA  Compatible  Display  System 

✓  640  x  480  /  Gas  Plasma  Display.  1 6  gray 
shades  or  TFT  Active  Color  256  Matrix 
Display  /  Full  101-Key  Detachable 
Keyboard  /  Full  Size  16-Bit  ISA  Exp  Slot 

✓  Super  VGA  Monitor  Port  /  9-Pin  Senal 
Port  ✓  150-Pin  Exp  Bus  Connector  /  MS- 
DOS  "50/  Ono  Year  Paris  and  Labor  With  E  ■  coptional  Care  Enrollment  During  This 
Period 

120  MB  Color  $6119.79  21543 

120  MB  Gas  Plasma  $4175.00  21542 

486  DX25  Upgrade  $379.87  22298 


AT  CDW®  YOU  GET  MORE  COMPUTING  FOR  YOUR  BUCK.  CALL  NOW! 


I  CDW  means  Service  I  CDW  means  Savings  I  CDW  means  Business  I  CDW  means  Experience 
I  CDW  means  Technology  I  CDW  means  Networking  I  CDW  means  Computing 


PCM542 


FREE  TECHNICAL  SUPPORT 
FOR  CDW  CUSTOMERS. 
708-291-7575 


(800)  326-4CDW 

WE  SELL  NAME  BRANDS  FOR  LESS! 

1992  CDW  Computer  Centers.  Inc 


ALWAYS  WORKING  TO 
KEEP  YOUR  COMPUTING 
ONE  STEP  AHEAD. 


0    COMPUTER  DISCOUNT  WAREHOUSE 


rarw) 


ATI  GRAPHICS  ULTRA  PRO 


/  The  ULTRA  Has  Over  25 
Million  WINMARKS  in  1024  x 
768.  256  Colors  /  1280x 
1024  Up  10  74  Hz  Relresh.  Up 
lo  65.000  Simu  Itaneous 
Colors  /  800  x  600  Up  to  76 
Hz  Refresh.  Up  to  16.7  Million 
Colors  /  ATI's  Fastest  Video 
Board  Ever 


CDW  Price  1  MB  $439.97  CDW  24409 
CDW  Price  2  MB  $519.62  CDW  24410 


WHY  SETTLE 
FOR  LESS? 

CDW  SERVICING 
YOUR  COMPUTER 
NEEDS  SINCE  1982 


OPTIMA  144  +  FAX144 


(TjHayes 


/  Optima  144  +  FAX  144 
Provides  Standard  CCITT 
V.32bis  Data  Connectivity 
for  14,400  bps  Line  Speeds 
and  CCITT  V42bis  for 
57.600  bps  Data 
Throughput  Over  Dial-Up 
Phone  Lines  /FAX144 
Provides  14.400  bps 
Send/Receive  Capabilities  for  Exchanging  Facsimile 
Documents  with  Any  Group  3  FAX  Machine  /Comes 
Complete  with  Smartcom  EZ  and  Smartcom '  FAX  Software 
and  Special  Offers  from  On-line  Services 

CDW9  Price..  $455.10  CDW  24068 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT    DISCOUNT  PRICES 


■  in    in  i  i 

NNOVELL 

NOVELL  Netware  V2  2.  5-User  3  5'  $479.50 
NOVELL  Netware  V2  2,  10  User  3  5"  1055.43 
NOVELL  Netware  V2  2.  50  User  3  5"  1969.58 
NOVELL  Netware  V2  2  100  User  3  5"  2975  57 

NOVELL  Netware  V3  1 1 .  5  User  3  5"  575.50 

NOVELL  Netware  V3.11.  to  User  3  5   1319.00 

NOVELL  Netware  V3  1 1 ,  20  User  3  5"   1829.00 

NOVELL  Netware  V3  11 .  50  User  3  5"  2819.10 
NOVELL  Netware  V3  11.  100  User  3  5"  3667.35 

NOVELL  Lite  Wirvor  DOS   69.00 

NOVELL  Lite  Start*  Kits   399.77 

NOVELL  Lite  Add-On  Kit    209.65 

ETHERNET  Interlace  Connector  (NE10O0)  129.44 

ETHERNET  Board  (NE2000)   1 57.06 

ETHERNET  Eisa  (NE3200)  687.50 

'/.  ARTISOFT 

ARS-190  AE1T  10  Base  T  Adapor.  8-Bit  $139.52 

ARS-170  AE2/T  Ethernet  ISA  Adaptor.  16-Bil  199.58 

ARTISOFT  NOS  Al  Software  59.10 

E143  Ethernet  Adaptor  Kit  199.58 

LANtaslic  Ethernet  Starter  Kit  4  0  448.31 

LANtastic  2Mbps  Starter  Kit   325.50 

LANtastic  10  Base  T  Starter  Kit  589.20 

LANtastic  2Mbps  Adapter   129.54 

LANtastic  for  Windows  162.17 

CALL  FOR  ADDITIONAL  ARTISOFT  PRODUCTS 

SMC'  ACCESSORIES 

SMC  3512  TP  12  Node  Concentrator  $709.18 

Active  Hub  8  Port  Coax    219.88 

Active  Hub  8  Port  Twisted  Mr   327.S6 

SMC  INTERFACE  CARDS 

3008  Coax  8-BH  Ethernet   $89.82 

3008  TP  10  BaseT  B  Bit  Ethernet  118.17 

3016  TP  10  BaseT  16-Bit  Ethernet  169.20 
PC  600FS  Coax  Arcnet  File  Server  16  Bit  209.25 
PC  650WS  TP  Arcnet  Workstation  1 6-Brt  1 29.88 
PC  650FS  TP  Arcnet  File  Sttw  16-Brt  209.25 
PC  6O0WS  Coax  Arcnet  Workstation  16-BH  129.88 
SMC  PC  130  8-Bit  Arcnel  Coax  69.50 

SMC  PC130E  B-Brt  Arcnet  Coax  99.00 

SMC  PC270  TP  Arcnet   ...  ,  

Eisa  3200  Arcnet  Twisted  Pair  

SMC  8-Bit  10  Base  T  Ethernet  Elite  128  40 

SMC  Ethernet  Plus/A  PS/2  Coax  Elite  224.10 

SMC  16-Bit  Ethernet  Plus  Coax  Elite  127.50 

SMC  6-Bit  Ethernet  Plus  Coax  Elite  114.22 

SMC  Combo  Ethernet  TP.  Coax.  AUI  Elite  187.57 

3Com 

3COM  3C503  TP  10  Base  T  $229.88 

3COM  3C507  Ethernet  Card  281.61 

3COM  3C503  Ether**   1 88.24 

3COM  Ethernet  Repealer   848.31 

TIK)UlS«n>MUI) 

6242  Arcnet  8-Bit   $69.20 

6245  Arcnel  16-Brt  179.31 

6245  Twisled  Pair  Plus  Ethernet  229.07 

6246  PS*  Board  A/cnet   214.16 

6151-11  16  Port  Smart  Hub   709.01 

4045  16/4  Token  Ring  XT  AT   519.23 

XIRCOM 

Arcnel  Pocket  Adaptor  Coax  $237.50 

Arcnet  Pocket  Adaptor  FU45   239.77 

Ethernet  Pocket  Adaptor  Thin  Coax  329.55 
Ethernet  Pocket  Adaptor  1 0  Base  T  329.55 
Parallel  Port  Mum  75.00 


NETWORKING  PRODUCTS 


IBM   TOKEN  RING 

IBM  16/4  PS*  MCA   $609.11 

IBM  16/4  XT/AT  609  11 

IBM  16/4  Multl  Access  Unit  MAU   439.00 

INTEL  NETWORKING 

INTEL  Token  Express  EISA  16/4   $648.88 

INTEL  Elhe<  Eipress  16-Bit  Coax  123.53 

INTEL  Elher  Express  16-Brt  TP   122.33 

INTEL  Token  Express  XT/AT  16/A     .  509.23 

INTEL  Ether  Express  EISA  32-Bit  539.30 

BORLAND  dBase  IV  LAN  Pa*   $628.37 

BORLAND  Ouattro  Pro  Network  Node  244.30 

CC  Mail  Products  CALL 

FIFTH  GENERATION  Direct  Access  Network  344.57 

HARVARD  GRAPHICS  LAN  Pack  CALL 

LOTUS  1-2-3  2  4  Server    556.66 

LOTUS  1  -2-3  2  4  Network  Node  339  47 

LOTUS  1-2-3  3.1.  Server   629.54 

LOTUS  1-2-3  3.1*  Network  Node  428.16 

MICROSOFT  Word  5  5  Network  Node  18S.39 

MICROSOFT  Excel  Network  Nodes  249.11 


Lotus 


WORD  PERFECT  Oltice  5-User  V.3  01 
WORD  PERFECT  Oftce  20PK  V  3  01 


278.79 
923  08 


TAPE.  REMOVABLE  &  FLOPPY  DRIVES 


IOMEGA  Tape  250  250MB  Tape  Back  up  $246.59 
IOMEGA  Bernoulli  PC  Powered  90zPro  539.12*49.57 
IOMEGA  Bernoulli  Transportable  90  Pro  679.81 

IOMEGA  Bernoulli  Insider  90  Pro  579.03 

IOMEGA  Bernoulli  External  Dual  90  Pro  1589.89 

MS. 

COLORADO  Jumbo  120/Jumbo  250  $169.37/253.54 
COLORADO  OFA700   724.92 

SYDOS  Puma  44MB  Ext  383.93 

SYDOS  Puma  88MB  Ext  479.92 

Call  For  Accessories  And  interlaces 

B  Mountain 

MOUNTAIN  120MB  Internal  Tape  Drive  $239.60 
MOUNTAIN  120MB  Exlemal  Tape  Dove  449.90 

MOUNTAIN  250MB  Internal  Backup  474.42 

MOUNTAIN  304MB  Internal  IDE  Backup  439.50 

MOUNTAIN  250MB  External  Backup   599.22 

MOUNTAIN  2  0  Gigabyte  External  Filesate  .2999.20 
Call  For  PS/2  Drives.  Controllers.  Accessory 
Kits  and  Tapes 

IRWIN  A120PC-120  MB  Internal  $219.19 

IRWIN  A250PC-250  MB  Internal  279.89 

IRWIN  A120E-120  MB  High  Speed  External  289.13 
IRWIN  A250E-250  MB  High  Speed  External  346.68 
Call  For  Controllers.  Accessory  Kits  and  Tapes. 

SUMMIT 

SUMMIT  120MB  Im   $185  39 

SUMMIT  250MB  Int   229.34 

SUMMIT  305MB.  Internal  IDE  lOMB/mm  289.50 

MICROSOLimONS 

MICROSOLUTIONS  Ext  100MB  HD  $499  06 

MICROSOLUTIONS  Backpack  Ext.  Floppy  3  5  189  41 
MICROSOLUTIONS  Backpack  Ext  Floppy  525"  189.41 

MICROSOLUTIONS  Ext  40MB  Tape  Backup  378.50 
MICROSOLUTIONS  En  80MB  Tape  Backup  419.30 


■H  aiM'il  li.l-f  ll  lillif 

HITACHI  3600  $409.30 

HITACH1 1 700S  External....    .467.42 

MAGNAVOX46lRSExl  w/CDBurxJe  396.70 

MAGNAVOX  rnt  MPC  CD  ROM    329  00 

NEC  COR  37  Exlemal  Portable  379  40 

NEC  CDR  74  Exlemal   559.77 

NEC  COR  84  Internal  499.16 
PANASONIC  LF5010  Worm  Exlemal  2189.91 
PANASONIC  LF7010  Ext  i  Gb  Erasable  Optical  2579.20 

SONY  COU-7205N  External  O>fl0M   484.78 

SONY  COU-535  Internal  CO-ROM  299.10 
SONY  CDU-54101  Internal  SCSI  CD-ROM  418.32 
SONY  SMO-S501  650M6  Erasable  Optical  .  2595.42 
TOSHIBA  3301  Exlemal  529.00 
TOSHIBA  3301  Internal  539.32 


CD  ROM.  SOUND,  FAX,  ETC 


ATI  Slereo  FX  Sound  Card   1 39.76 

BRITANNICA  Family  Classic     .  $89  52 

BRO0ERBUND  Carmen  San  Diego  Deluxe  CD  53.10 
BROWN-WAGH  Sound  Blaster  105.95 
BROWN-WAGH  Sound  Blaster  Professional  .169.28 

CompleleFax  9600    399.50 

COMPLETE  PC  Communicator  299  56 

COMPLETE  PC  Portable  Fax   299.56 

CD-ROM  Software  5  CO*  Bundle.  Call  For  Tr»es  .  129J32 
COREL  SYSTEMS  Draw  CD  449.29 
COREL  SYSTEMS  Artshow  179.25 

INTELLICOM  Long  Link  117.70 

JETFAX  II    599  32 

KEYTRONICS  101.  93.50 
LOTUS  1  -2-3  tor  Windows  w/Smart  Help  CALL 
MICROSOFT  Beethoven's  9lti  For  Windows  CD  65.50 

MICROSOFT  Bookshelf  For  Windows  13920 

MICROSOFT  Multimedia  Dev  Kit  Windows  .  355.40 
MICROSOFT  Programmer  s  Library  283.75 
MICROSOFT  Works  For  Windows  CD  139.20 
MPC  Complete  Audobon  65.15 
MPC  National  Geographic  Mammals  CD  1 29.1 7 
MPC  Greal  Cities  ol  Ihe  Work)  I  79.07 

MPC  Great  Cities  ol  the  Work)  II   7».07 

MPC  Time  Magazine  Compact  Almanac  119.30 

PACIFIC  DATA  Connect  1  25MB  332.58 
PASSPORT  Media  Musk  69.22 


PLOTTERS,  DIGITIZERS  A  SCANNERS 


CALCOMP  12  x  12  w/16  But  CALL 

CALCOMP  12  x  18  w/16  Bui  CALL 

CALCOMP  2024*036  Pacesetter  CALL 
CALCOMP  Design  Mate  3024  CALL 

WURTR 

KURTA  12x12  XLP/12  X  18  XLP  $234  S0/S489  29 
KURTA  12x17    538.27 


Summagraphics  Summa  II  12  x  12  $289.60 

Summagraphics  Summa  II  12  x  18    509.60 

COMPLETE  PC  Fulll  Page  Scanner  526.66 
EPSON  ES300C  Color  Scanner   838.11 


lit  INflRLMFNT 


HOUSTON  INSTRUMENTS  DMP-161. ...  $2064.13 
HOUSTON  INSTRUMENTS  DMP- 162  2749.00 
■  HEWLETT 
1  PACKARD 

HP7575  DXL/HP7S76A  EXL  $3098.88/S3967  25 
HP7475A/HP7550B   1309.25*999.70 

HP  SCANJET  IIP/HP7570A  849.10*529  36 

HP  SCANJET  II  C  Color  XT/AT  1449.10 


BACK  BY  POPULAR  DEMAND 

CDW  s 
FREQUENT  BUYER  PROGRAM 


ACT  Software  2.1  $209.60 

AUTODESK  Autosketch   142.69 

BANNER  BLUE  Org  Plus  Advanced  62.30 

BORLAND  dBase  IV  15  469.12 

BORLAND  Reflex  157.95 

BORLAND  Sidekick  V  2  0   54.67 

BORLAND  Turbo  Pascal  93.60 

BORLAND  C*.  V3  0   68.58 

BORLAND  C  App  Framework  487.99 

BORLAND  Paradox  V  4  0    499.98 

BORLAND  Paradox  V  4  0  Node   325.40 

BORLAND  Ouattro  Comp  Upgrade  89.78 

BORLAND  Ouatlro  Pro  4  0    269.95 

CA  Clipper  V5  0  1   459.42 

CENTRAL  POINT  PC  Tools  V7.1/W/0  virus  109.15 

CLARION  Professional  Developer  433.33 

DAC  Easy  Accounting  4  2  85.33 

DAC  Easy  Bonus  42  128.31 

DELRINA  DOS  Fax  Pro  52.46 

FIFTH  GENERATION  Mace  Util  1990  89.80 

FIFTH  GENERATION  Fastback  Plus  3.1  94.54 

FIFTH  GENERATION  Direct  Access  52.40 

GEOWORKS  PRO  119.42 

GENERIC  CADD  6.0  273,10 

INTUIT  Quicken  5.0  4J.79 

LAN  Spool  2867386  257.10/369.21 

LOTUS  1-2-3  V2  4   319  95 

LOTUS  1-2-3  V  3  1  Plus  385  SO 

LOTUS  Agenda  V2  0    125.91 

LOTUS  Double  Up  Upgrade  185.54 

LOTUS  Freelance  Graphics  339.78 

LOTUS  Magellan  65.95 

LOTUS  Symphony   465.59 

LOTUS  Upgrades   CALL 

MICROCOM  Carbon  Copy  V6  0   109.37 

MICROSOFT  C  Compiler  6.0   298.60 

MICROSOFT  C  Compiler  7  0  Upgrade  1 34.50 

MICROSOFT  DOS  5  0  Upgrade  59.99 

MICROSOFT  Flight  Simulator  4  0  43.19 

MICROSOFT  Fortran  Compiler  5  0  274.44 

MICROSOFT  FoxprO  2.0   439.99 

MICROSOFT  PowerPoint  Upgrade   96.77 

MICROSOFT  Quick  Basic  Compiler  4.5   64  75 

MICROSOFT  Upgrades   .CALL 

MICROSOFT  Visual  Bote  119.20 

MICROSOFT  Word  V5  5   199  90 

MICROSOFT  Fox  Pro  2  0  6  User  535.87 
MICROSOFT  Excel  (Upgrade  3  0  to  4  0)  94.44 
MULTISOFT  PC  Kw*  Power  Pack  68  88 

POWER  UP'  Calendar  Creator  Plus  49.80 

PROCOMM  Plus  63JJ7 

QUARTERDECK  Desqviev,  386  V2  4   129.86 

QUARTERDECK  OEMM  386  Manager  59.90 

OUARTERDECK  ORam  S  Manifest  49J0 

OUARTERDECK  Desqview   7210 

QUALITAS  386  Max  5  0   64.19 

REFERENCE  Grammar*  59.25 

SOFTWARE  PUB  PFS:  Wnte  154.30 

SOFTWARE  PUB  Harvard  Graphics  V3  0   367.88 

STACKER  SOFTWARE  89.96 
STACKER  Soltware  And  Board  For  AT  16  Bit  179.99 
SYMANTEC  NORTON  Advanced  Utilities  V6  0  .109.90 

SYMANTEC  PC  Anywhere  Remote  62.11 

SYMANTEC  PC  Anywhere  Node  22.50 

SYMANTEC OsA  40   244.08 

SYMANTEC  Q  &A  Lan  Pack  4  0   309.01 

TRAVELING  SOFTWARE  Laplink  Pro   95.56 

WORDPERFECT  5  1  5  25"  or  3  5*  257.95 

WORDPERFECT  LetterPerlecl  $4.11 

WORDPERFECT  5  1  Node  w/o  Manual  59.57 

XEROX  Ventura  Software  Version  3  0  493.44 

If  You  Don't  See  The  Title  You're 
Looking  For,  Call  A  CDW'  Rep.!! 


AT  CDW®  YOU  GET  MORE  COMPUTING  FOR  YOUR  BUCK.  CALL  NOW! 


I  CDW0  means  Service  I  CDW9  means  Savings  I  CDW®  means  Business  I  CDW®  means  Experience 
I  CDW*  means  Technology  I  CDW9  means  Networking  I  CDW®  means  Computing 


PCM  542 


FREE  TECHNICAL  SUPPORT 
FOR  CDW  CUSTOMERS. 
(708)  291-7575 


(800)  326-4CDW 

WE  SELL  NAME  BRANDS  FOR  LESS! 


ALWAYS  WORKING  TO 
KEEP  YOUR  COMPUTING 
ONE  STEP  AHEAD. 


- 1 992  CDW  Computer  Centers.  Inc 


S    COMPUTER  DISCOUNT  WAREHOUSE"  @ 


EPSON  ActionPrinter  3250 


WHY  PAY 
RETAIL? 

CDWSeUs 

$19A  62         For  Cess 

CDW*  Price *  IW.OZ  CDW  22301       AND  SERVICES  YOU  BETTER 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT    DISCOUNT  PRICES 


/  Letter  Quality.  24-Pin  Dot 
Matrix  Printer  /  Sleek. 
Intelligent  Design  Otters 
Either  Flat  or  Space-Saving 
Upright  Operation 
/  Optional  Tractor  Feed 
Available  /  6  Fonts; 
2  Scalable  Fonts  Irom  8  to 
32  Points  /  50-Sheet 
Paper  Tray  for  No  Hassle 
Letterhead  Printing 
/  Quiet  Operation  /  2- Year 
Warranty 


AST 

AST  Exec  386SX.I2560  4MB.  MonoColor  $1422/2549 
AST  Exec  386SX.'25.80,  4MB.MMic-Cc.lor  1688*2725 
AST  Exec  386SX.25.I20.  4MB  MonoColor  1846/2869 

AST  Exec  386SX/20  Notebook  40160  1272  71/1348  31 
AST  -  «<•■  ,r  mz,  it,:.;  E  5i  4  vs  ,-jt  •  i  ,2'JO  J3 
AST  Pcwer  Premun  486DX  433  EISA  4  MB  VGA  I  Fop  1978.26 
AST  ftjxef  Prerrtn  386DX  333  EISA  4  MB  VGA  1  Fbp  1692J3 
AST  Premwn  Tower  EISA  SE  4  33  8MB  I  Fttppy  3042.39 
AST  Acvtntzo»38tKX/20  40MB.  2U9  2Ropp«DOS  726.74 
AST  Bravo  *33.  2MB,  I  Floppy,  VGA,  DOS  1322.22 
AST  Bravo  325.  2MB.  I  Floppy,  VGA,  DOS  739.54) 

TOSHIBA 

3300SL25MMJ.2M88O120MO5  9LBS  S2438.25V2699.35 
4400SX  25MHz  4MB  80HO  LCD 2848,10  GPJItJ.IO  CuuOTir 
4400SX  25MHz  4MBI20HD  LCD  3149  50  W  1M9  lOCotf  4138.71 
640OSX2SIA1z,4M8.12r»lu.  417500      6119  79 

6400OX  33MHz  4MB  203HD  GP  5165  00        Coxx  7575.00 
DTK 

3(520  SX,  No  HD  4MB  VGA.2F«x>;>:  $770.50  /  5917  65 
3B633DX  NoHO  4MB  VGA  2Fop". HMD  999.18/  1236.47 
I8S33W  Tow  NoHO  8MB  VG4  2 Foe  1660  00/2217  65 
48633 DX  NoHO  8MB  VGA 2 Fop/: >  mC  1571.76/ 2129.41 

NEC 

ULTRALITE  SL20  1 20  MB  Notebook  S2056  35 
ULTRALITE  SL2S  S  Color  120  MB  Notebook  3639.40 

NEC  3B6SX/2SI  2MB.  Super  VGA  1  Drive  1419.0* 
NEC  366  03i  4MB  Super  VGA  1  Drive  1348  06 
NEC  486  33i  4MB  Super  VGA  1  Drive        1659  44 

NEC  486/501   1077.17 

NEC  BeMv  386SX25  2  MB  120  MB  2  Fiopcws  999.23 
NEC Ready 486SX25  4 MB  170MB  2Flopp*s  1384.62 
NEC  Readv  486SX 33  4  MB  170  MB  2  Floppies  1699.29 

ALR 

ALR  PC  Flyer  386SX25  1MB  l  Floppy  60MB  mD  SM9.17 
ALR  Business  Veisa  486/33  101  1899  10 

CALL  FOR  THE  LATEST  MODELS  FROM  ALR 
TEXAS  INSTRUMENTS 
TM  4000  WIN  0X25  I20H0  4MB  VGA  Fast  S2837.74 
Tl  TM4000WmSX16  80HD.  VGA,  Fast  $2149.92 
Tl  TM4000  WinSX25  1  20H0.  4  MB  VGA  Fast  2399.46 
TM  3O00  SX  Notebook  60MB  CALL 
TM  3000  SX  Notebook  80  120MB  1826.5tV1979.21 
TM  3000  WIN  SX  60MB/80MS  1777.44/1899.90 
TM  3000  WIN  SX.  120MB   209341 

Force  SXt6N.  85  MB  HD  2MB  VGA,  Mouse  $868.00 
Foree545  486/33  130  MB  4  MB  Modem  1759.00 
Fc^15486SXOT.107MBHD.2MB.VGAMoc*mM»  1029.00 

—  II  I  I  I  I  I  I   I  I   I  I  I  — 

:'.'B  4VB  M—  .  Board  CPO  LTE  266  $149.20219.27 
2MB  4MB  Memory  Board  CPO  Lite  179.12/268.47 
4MB  Module  CPU  •  386.  20E/25E  239.25 
1M6V4MB  AST  Cupid  Simms  66.93/1 79  00 

AST  Exec  386SX  4  MB  Module  179.17 
2MB  4MB  Upgrade  HP  LaserJet  ll  nD  139  18/169  23 
I  MB' 2MB  Upgrade  HP  LaserJet  IIP  III  79.40/119.72 

1MB  OKI  Laser  400   99  50 

2MB  IBM/70/50Z  96.20 

AST  SuPack  286  OK   96.60 

KINGSTON  FOR  TOSHIBA 

4MB22O0SX  $209.51  2MB22O0SX  $147.79 
8MB4400SX  529.30  8MB6400SX  529  30 
4MB  4400SX        289  03  4MB  6400  289  03 

2MB3300SL        134.00  4MB  33O0SL  199.00 


BOARD  a  COMM  PRODUCTS 


AST  5251-11*  Enhanced  Local  $499.95 

BOCA  2  S«71  Par  Portl    39.67 

SOUND  BLASTER  PRO    189.28 

KINGSTON  SX  Now.  20  MHz  IBM  50.  60  502  249.10 
KINGSTON  SXNtwv  20  MHz.  AST  Prem/ Bravo.  286  249.10 
KINGSTON  SX  Now.  25  MHz.  IBM  50  60  50Z  299.50 
KINGSTON  SX  Now.  AST  PrerrvBravo  266  299.50 
IRMA  III  3270  XT/AT/PS/2   399.60 


MOST  ORDERS  RECEIVED 
BY  5:00  P.M.  C.S.T. 
SHIP  SAME  DAY 


DOT  MATRIX  ft.  LASER  PRINTERS 


EPSON 

LX8I0              $165.03  FX850  $289  00 

LO870               435.00   EPL  7500  Laser  PS1888.86 

LO2550              859.27  LO1170  589.27 

FX1050            399.00  LO570  264  40 

Actor  Laser  ■  6PPU  689.50  LO1070  37420 

DFX  5000         1276  00  DFX  8000  2147.00 

EPL  8000  Later.  10  Pages  Per  Minute  1299  04 

EPSON  AP32S0  216  13 

NEC 

Saertwnter  II 95  $137933  P6300  $806.06 

P6200  24-p.n       399  92  P3200  24  pm  222.11 

P3300  24-pm       322.58   ■  869  21 

[6Jt§§lNIK<  by  KODAK 

701  PerWel   $409  40 

180  SI  Parallel '180  SI  Serial  296.28  /  307  74 

ML184  Turbo  $219.33  ML390*  $439  22 

OL400  569.00  ML391  *  596.41 

OL810  1049  13  ML380  209.00 

OL830  1296.41  ML393*  919.20 

OLB40  1579.62  ML393  •  Ccio<  999  50 

ML320  306  29  ML321  429.44 

Panasonic 

1124  1  $284  25  1624  $33993 

1123  199.47  11801  157.00 

4430  Laser         909.23  2624  389  56 

2180  179.50  2123  244  09 

'B4  .  „  539.86  4450.  Lasei  ,1099  12 
4410  Later  Pixxax UlSSCma  PogSoyj  629  30/1749  78 

TEXAS  INSTRUMENTS 

TIMicrolaserPS17/PS35  .  S1179.00'1278.26 
Tl  Micolaser  Base  6^*croiaser  XL  Turbo  859.17/2599.10 

arm  HCWLKTT 

1X1  PACKARD 

H-P  LaserJet  Model  HID  2329.22 
H  P  Deskiet  5O0H-P  Lasenet  IIP  Plus  396.50/819  00 

H-P  Laserjet  III  1499.00  H  P  Laser  III  SI  3559  78 
H-P  PaintJet  Pamliet  300  759 .00/2339.18 

H  P  Deskjet  500  Color   699.00 

H  P  LaserJet  HIP    1026.00 

CANON  BJ10EX/BJ20  Bubble  Jet  398  40/323  68 
OMSPS410  1469  01 

PACIFIC  DATA  25  in  I  Cart  LAS3  238.00 
PACIFIC  DATA  25  in  t  lor  DeskJet  99.50 
PACIFIC  DATA  Page  Postscript  4  HP  LAS3  289.64 

PACIFIC  DATA  1  MB  lor  2P  llClllD'IIIP  108.46 

SEIKO  Postscript  CC4»  Laser  3499  90 

POSTSCRIPT  CART  W  2MB  HP  LAS2  339.00 

CITIZEN  GSX  140  Pius   289.44 

CITIZEN  PN48  Notebook  Pti  319.20 

CPI  JETMEMORY  1MB  lor  HPIIP  IIIilllD  69.60 

CPI  JETPAGE  lor  HP  IIP/IIO/III  Postscript  199.80 

■namimnnngnM 

PLUS  Hardcard  IIXL  105MB    $326.70 

PLUS  Hardcard  IIXL  50  MB  249.07 

MAXTOR  130  MB  IDE  298  00 

MAXTOR  340  MB  IDE.  13MS  779  18 

88  Seagate 

ST1239A  $69852  SEAGATE  ST-25 11  $228.41 

ST3120A  106MB  279.78    ST4766E  766  MB  1369.09 

ST4I200N1050MB  1999.32  ST351  'AX  179.82 
ST3144A,  130MB  IDE  16MS  ...  299.51 
ST1239A  211  MB  IDE   494.12 

MICROPnUS 

1684-7  340  MB   $1095.20 

1664-7  345MB  HH  979.44 

1526-15  676M8ES0I    1799  29 

CONNER 

CONNER  40  MB  /  120  MB  S179.82/S329.24 

CONNER  84  MB  '  209  MB  259  51/548  63 

CONNER  I74MB/510M8  357.47/1199.10 

—  1 1 1 1 1 1 1  ii  1 1 1 — 

WYSE  50  Amber  or  Green  S346  1 5 

WYSE  60  Amber  or  Green  279.92 

WYSE  160.30  Amber  or  Green  321  96/274.89 

WYSE  185  VT320  Amber  Green  or  White  345-60 

WYSE  150  Amber  Green  or  White  260.45 

WYSE  325  Color  545.40 

WYSE  325ES  Color  569  39 


■  .'M.1J'U.W.1'.IMII.'IIJ.|JI.I.'M 

Q^Wiotlcs 

16  8/14  4  Courier  Dual  Std  En  w  Fax  $709  65/799.46 
14  4  Courier  V  32  bit  Ell  Int  509  05/459  11 

16  8  HST  Courier  Ext  499.10 
14  4  Sportster  w/Fax  External/Intern.,  319  98/309.50 
9600  Sportster  w/Fax  External/Internal  309.44/275.22 
1 4  4  Sportster  Exiernai/lnlemal  305.30/279.30 

2400  Sportster  External  V.42   153.40 

9600  V  32  Worldport  Extemat/w/Fax  359.5tV439.73 

HAYES 

ULTRA  144  V32  External  $639  36 

HAYES  OPTIMA  9600  V32'+Fax96  339.50/369.20 

HAYES  OPTIMA  14  4/ w/Fax  419.56/455  10 

ULTRA  9600  External   579.98 

HAYES  OPTIMA  2400  .Fax96  123.34/153.65 

HAYES  Pocket  Edition  109.92 

PRACTICAL  PERIPHERALS 

14  400  V  32  BIS  Snd/Rcv  FAX  External  $379.50 
14  400  V  32  BIS  SrxlRcv  FAX  Internal  339. 1 0 

9600  V  32  Ext  269.10  9600  V  32  Int  259.23 
2400  V42  Int      109.10  2400  V 42  BIS  Ext  119.55 

2400  Int  74.95  240OSA  95.(5 

Pocket  2400  96.00  2400  Exl  FAX  Modem  98.50 
2400  internal  Fax  Modem   89.50 


Intel 


14  4  External  $429  00 

2400B  V42  128.37  2400  External  V 42  149.(9 
2400  External  163.94 
INTEL  SatisFAXIion  Model  1 00-200  98.50/284  1 0 
INTEL  SatisFAXIion  Model  400/400E  379.04/429.50 

MULTI-TECH 

MULTI-TECH  MT932BA  9600  $487.62 

MULTI-TECH  14  4  Ext  Fa*  Modem  V  32  BIS  519.11 

MULTI-TECH  MT224  BA    279.96 

MULTI-TECH  MT696EA   499.10 


MATH  COPROCESSORS 


INTEL  Overdrive  486  SX.25MHZ  (20  MHz  $473.20/355.44 

INTEL  387DX  162025.33  (2.94 

INTEL  387SX  16/20/25  79.88 

INTEL  287XU287XLT   78  00/78  00 

INTEL  487SX/387SL  Mobile  454.44/79.88 

INTEL  Rapid  CAD  For  All  386  DX's  239.10 

CYRIX  FasMatn  SX1620  25   66.75 

CYRIX  FasMath  DX16  25MH2  89  88 

CYRIX  FasMatn  287  8-20MHZ   70.40 

CYRIX  FatMath  DX33  MHzDXtO  MHz    76.47/1 1 5  06 

BtBMLMBtzBI 

AMERICAN 

Smart  1250  $747.87  BACK  UPS  900  $379.(8 
Smart  400  307.95  Smart  600  399.10 

BACK  UPS  250    109  25  Smart  900  555  55 

BACK  UPS  400/450/600         1 59  25/1 99  68/259  64 

Smart  20O0  1158.60 

#® 

BC-250  599.30  BC-400  155.10 

BC  500 179.55  BC -500  LAN  189.77 

BC-600  LAN       258.13  BC-900  LAN  348.51 

BC  1250  LAN      489  10  OMNI  450  LAN  269.17 

OMNI  600  LAN     348.69  OMNI  900  LAN  495.50 


ZNIX  Super  Mouse  II  W.Wndows  3  1  $75.75 
LOGITECH  Fotoman  499.30 
LOGITECH  Mouseman  Ser  or  Bus  *  Win  3  1  65.35/115  30 
LOGITECH  Mouseman  Cordless.  83.33 
LOGITECH  ScanMan  32/Scanrrian  256  129.SV269.25 

LOGITECH  TractoTian  GerVkVT\x1able  S9.35V95.50 

MCROSOFT  Mouse  Bus  or  SenaLMo  Sttw  95.5O79  80 
MICROSOFT  Mouse  w  Windows  31  144.95 
Mouse  118  50 


MICROSOFT  Windows  3  1  $89.95 

MICROSOFT  Windows  Upgrade  3  t    48.95 

MICROSOFT  Win  3  1  Alter  Dark  Bundle  105.50 
MICROSOFT  Ottice  .  439.89 
MICROSOFT  Publisher  119.20 
MICROSOFT  Excel  lor  Windowt  4  0  269.25 
MICROSOFT  Protect  lor  Windows  409.10 
MICROSOFT  Windowt  3  1  Developers  Krt  219.47 
MICROSOFT  Word  tor  Windowt  269  25 

MICROSOFT  Works  tor  Windows  119.20 
ALDUS  PageMaker  497.59 
ARTISOFT  Lantastic  tor  Windows  159.17 

BERKLEY  Alter  Dark  lor  Windows   20.20 

BORLAND  Turbo  C     tor  Windows   99.39 

BORLAND  Obiect  Vision  2.0  95.08 

CAERE  Omnipage  Professional  2  0  589.42 

CALERA  Fax  Grabber  lor  Windows  00.48 

CALERA  Wordscan  e  lor  Windows  399.42 

Carbon  Copy  for  Windows   120.(6 

COREL  SYSTEMS  Corel  Draw  3  0  369  99 

CROSSTALK  tor  Windows  119.(5 

DELRINA  Win  Fax  Pro   69.95 

INTUIT  Quicken  lor  Windows  43.87 

LOTUS  1 23  For  Windows  335.00 
LOTUS  AMI  Professional  lor  Windows  3  0      239  09 

LOTUS  Freelance   336.30 

LOTUS  SmartSurle  tor  Windowt  455.24 
MiCROGRAFX  Designer  3  1  lor  Windows  379.42 

PROCOMM  PLUS  tor  Windows   77 JM 

SOFTWARE  PUBLISHING  Suparbase  4  tor  Windows  439.33 
SYMANTEC  NORTON  Desktop  lor  Windows  107.61 
SYMANTEC  NORTON  Backup  lor  Windows  83.33 

SYMANTEC  PC  Anywhere  IV    109.95 

WORDPERFECT  For  Windows  263.33 
WORDPERFECT  For  Windows  Upgrade  75.95 
XEROX  Ventura  Gold  lor  Windows  489  30 

wamaumi  www  ■— 

SAMSUNG  12-  Amber  Mono   $84.10 

SAMSUNG  14- White  Mono  99  88 

VGA  &  SUPER  VGA  MONITORS 

MAGNAVOX  Super  VGA  1024  x  768  39mm  $259.24 
MAGNAVOX  Super  VGA  28mm  7CM9089  309.00 

MAGNAVOX  CM9039  39mm  VGA  Color  228.20 
MAGNAVOX  7BM749  Mono  14"  VGA  119.50 
Magnavox  1TCM9217  31mm  857.14 
MAGNAVOX  20  CM64  20  Inch  1299.00 
NEC  Multisync  3FGX  4FG  619  50  /  739  00 

NEC  Multisync  5D  1529.16 
NEC  Multisync  5FG6FG  1329.50  /2200.S7 

NEC  Multisync  2A  379  12 

PACKARD  BELL  39mm  VGA  Color  229.57 
NANAO  17"  1280  x  1024  28  mm  FST  1229  18 
PANASONIC  C138U  1024  x  768  14"  339.79 
SAMSUNG  14' While  VGA  110.90 
SAMSUNG  CSA  7571  17"  769  50 

SONY  1320  I  1304S  338  50  /  589  60 

SONY  1604S.  17-  25mm  995.14 
SONY  1936  20-  25mm  234950 
ZENITH  2  1492  587.(4 

VGA  &  SUPER  VGA  DISPLAY  CARDS 

ATI  BASIC  16  VGA  50.10 

ATI  GRAPHICS  ULTRA  «1  MB   299.27 

ATI  GRAPHICS  ULTRA  +  2  MB   329.55 

ATI  GRAPHICS  ULTRA  Pro  1  MB  428.97 
ATI  GRAPHICS  ULTRA  Pro  2  MB  499.62 

ATI  INTEGRA  79  38 

ATI  8514  ULTRA  1MB   2(8.18 

ATI  VANTAGE  1MB   21 5.24 

ATI  VGA  Wonder  XL  1  MB  145.23 

BOCA  Basic  VGA    40.50 

DIAMOND  bp.?-.J'.!.i-  259  44 

HERCULES  Graphics  Station  Gold  24  .  2   440.22 

ORCHID  Prodesigner  IIS  1  MB  149  45 

ORCHID  Farenhert  1280.  1MB  272.73 
PARADISE  1024i  258K  145.(3 

PARADISE  VGA  108.(4 

ORCHID  Farenhert  1 280  I  MB  272.73 

VIDEO  7  Win  VGA  1MB  144JH 

VIDEO  7  VRAM  II  Ergo.  VGA  1MB   248.28 

VIDEO  7  VGA  16  89  41 


IF  YOU  FIND  A  BETTER  PRICE  CALL  US  BEFORE  YOU  BUY 

2840  MARIA,  NORTHBROOK,  IL  60062  FAX  (706)  291-1737 


CDW  Carries  Over  5000  Computer  Products 
At  Discount  Prices.  If  You  Don't  See  It,  Call! 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE "  NOW! 

WE  SELL  NAME  BRAND  ITEMS  FOR  LESS! 


PCM542 


COW  EXTENDED  HOURS 

Setae  730-730  CSTMcofri 
9O0O30CSTSal 
Teen  Support  800-700  CSTUnrvfn 
1708)291-7575 


1 1992  COW  Computer  Centers.  Inc 


(fit  (800)  326-4CDW 

JZw        In  Illinois  FAX  I   c™«c«  I 

•^m^?^^^^  ctatygM  arm  not 

(708)498-1426  (708)291-1737 


Apply  lor  the  CDW  Credit  Card 

m 


@ 

High  Volume  Bids  Invited 


CIRCLE  109  ON  READER  SERVICE  CARD 


The  Evolution  of  CAD 

From  the  beginning  of  time,  we  have  tried  to  express  ourselves  through  graphics. 


In  the  begin- 
ning of  time 
people  had 
to  use  primi- 
tive design 
tools  for 
creating  any 
type  of 
graphics. 


In  the  15th 
Century 
design  tools 
were  quill 
ink  pens  and 
crude  styles 
of  paper. 


By  the  1 8th 
Century  we 
had  advanced 
to  the  draft- 
ing table  with 
T-squares, 
and  the 
dreaded 
eraser. 


In  the  20th  Century 
the  first  CAD  pro- 
grams were  very 
slow  and  extremely 
difficult  to  use,  not 
to  mention  the 
expense  of 
buying  them. 


Now  step  into  the  21st  Century. . . 

DesignCAD 


Professional  Version 


rC%C* 


DesignCAD  Professional  is  the  only  complete  CAD  solution.  It's  6  packages  in  one! 


•  DesignCAD  2D  has  all  the  tools  and 
power  necessary  to  produce  profes- 
sional architectural  or  mechanical 
blueprints.  With  DesignCAD  2D  you 
will  become  extremely  productive! 

•  DesignCAD  3D  gives  you  the  power 
to  create  and  manipulate  solid  or 
wireframe  objects  with  quick  and 
easy  commands.  Render  your 
designs  with  outstanding 
photorealistic  color! 


Video  Training  Tapes  for 

DesignCAD  Professional,  are  pro- 
duced in  a  state-of-the-art  facility 
using  award  winning  writers,  and  pro- 
fessional technicians.  Using  these 
video  tapes  will  assure  you  of 
learning  faster  with  higher  retention, 
while  becoming  more  productive! 

SmartEST  quickly  generates  a 
spread  sheet  from  your  DesignCAD 
drawings  so  you  may  estimate  cost, 
and  do  take-offs  for  accurate  bidding. 


•  Symbol  Libraries  contain  over 
6700  pre-drawn  Architectural  and 
industry  standard  symbols.  These 
alone  will  save  you  a  tremendous 
amount  of  time  and  money! 

•  ScanPRO  converts  (Raster  to 
Vector), scanned  images  into  files  that 
can  be  read  by  DesignCAD  or  most 
other  CAD  programs. 

E2r  Call,  fax  or  write  for  a 
FREE  brochure  &  demol 


'  mt  American 

^  Small  Business  Computers 


One  American  Way 
Pryor,  OK  74361 

CIRCLE  025  ON  READER  SERVICE  CARD 


ph:  (918)  825-4844  fax:  (918)  825-6359 


Solutions 


THE  WORKING  WORD 


Watermarks  in  WinWord:  Stamp  over  your  Microsoft 
Word  for  Windows  documents  with  a  banner  of  text 
or  graphics  descending  from  the  header. 


Watermarks  in  WinWord 

There  are  situations  where  it  would  be 
useful  to  have  a  word  like  Confidential 
appear  in  big  gray  letters  across  a  page, 
as  a  background  to  the  actual  text  of  the 
document. 

I  have  tried  to  do  this  with  Microsoft 
Word  for  Windows  2.0  by  inserting 
WordArt  text  in  the  document  header, 
but  this  doesn't  seem  to  work.  Is  there 
a  way  to  achieve  this  type  of  effect,  or 
is  this  impossible  in  Word  for  Windows? 

Roeland  Mertens 
Blumenthal,  Luxembourg 

►  PC  MAGAZINE  The  effect  you're  looking 
for  is  known  in  WinWord  as  a  watermark. 
To  create  a  watermark,  you  have  to  tell 
WinWord  to  let  the  header  overlap  with 
the  body  of  the  document.  Otherwise,  it 
will  follow  the  default  of  expanding  the 
top  margin,  and  will  push  body  text  down 
the  page  to  make  room  for  the  WordArt 
object  in  the  header. 

The  basic  technique  is  simple  enough, 
and  it's  even  mentioned  in  the  WinWord 
manual  (on  page  227),  but  I'd  bet  Mr. 
Mertens  isn't  the  only  user  who  couldn't 
find  it  there.  Even  if  you  know  about  wa- 
termarks, creating  pages  like  the  ones 
shown  in  Figure  1  is  less  straightforward 
than  you  might  expect. 

The  secret  to  telling  WinWord  to  print 
the  header  so  that  it  overlaps  the  body 
of  the  document  is  simply  to  enter  the  top 
margin  with  a  minus  sign.  For  example, 
if  you  want  a  1-inch  top  margin  that  will 
stay  at  1-inch  no  matter  how  much  infor- 
mation you've  put  into  the  header, 
choose  Format,  Page  Setup.  Margin,  and 
set  the  Top  margin  to  -1 ". 

You  can  also  anchor  watermark  im- 
ages in  the  footer  of  your  document.  As 
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with  the  header,  the  footer  will,  by  de- 
fault, expand  the  bottom  margin  to  ac- 
commodate anything  you've  placed  in 
the  footer,  but  as  with  the  header,  too, 
you  can  override  the  default:  Simply 
enter  the  bottom  margin  with  a  minus 
sign.  For  the  purpose  of  this  discussion, 
I'll  assume  you're  putting  the  watermark 
in  the  header,  but  the  procedure  given 
here  also  applies  to  using  the  footer. 
Note  that  WinWord,  Version  Lv,  pro- 

The  secret  to  telling 
WinWord  to  print  the 
header  so  that  it 


overlaps  the  body  of 
the  document  is  simply 
to  enter  the  top  margin 

with  a  minus  sign. 


vides  the  same  ability  to  create  a  water- 
mark by  including  a  minus  sign  in  the  top 
or  bottom  margin:  Choose  Format  Docu- 
ment to  set  the  margins.  To  create  a  wa- 
termark in  WinWord  Ljt,  however,  you 
have  to  use  an  external  graphics  package, 
such  as  Publisher's  Paintbrush  from 
ZSoft  Corp.,  and  import  the  image  with 
the  Insert  Picture  command.  For  this  dis- 
cussion, I'll  assume  you're  using  Win- 
Word 2.0  and  WordArt. 

To  take  advantage  of  the  ability  to 
overlap  the  header  and  body  text,  it's  im- 
portant that  you  don't  enter  the  minus 
sign  for  the  margin  until  after  you've  fin- 
ished creating  the  watermark  and  are 
fully  satisfied  with  its  size,  placement,  and 


enhancements.  The  reason  for  this  is  that 
you  can  only  see  the  watermark  image  on 
the  editing  screen  when  you  have  Win- 
Word set  to  push  the  body  text  out  of  the 
way.  If  you  override  the  program  default 
for  expanding  the  margin  before  creating 
the  watermark,  the  watermark  image  will 
be  hidden  by  the  body  text,  making  it  im- 
possible to  resize  or  move.  Another  thing 
to  be  aware  of  is  that  you  cannot  see,  re- 
size, or  move  the  watermark  image  from 
Normal  view;  you  must  be  in  Page  Layout 
view. 

To  create  a  watermark  with  a  Word 
Art  object  anchored  in  the  header,  start 
by  making  sure  that  the  top  margin  entry 
does  not  include  a  minus  sign.  Next 
choose  View,  Page  Layout,  to  ensure  that 
you're  in  the  correct  view.  If  you  already 
have  a  header  in  the  document,  you  can 
move  the  cursor  there  directly.  Other- 
wise, choose  View,  Header,  then  select 
Header  from  the  list  in  the  Header/ 
Footer  dialog  box,  and  choose  OK. 

With  the  cursor  in  the  header,  choose 
Insert,  Object,  then  select  MS  WordArt 
and  choose  OK.  (The  technique  would 
also  work  with  another  type  of  object 
such  as  a  Picture  or  Drawing.)  Once  in 
WordArt,  create  the  text  for  the  water- 
mark using  whatever  font  and  enhance- 
ments you  like.  Experiment  with  the  dif- 
ferent possibilities,  because  the  exact 
effect  will  vary  somewhat  depending  on 
your  printer.  The  pages  shown  in  Figure 
1  were  both  printed  on  an  HP  LaserJet 
Series  II  printer.  You  may  get  somewhat 
different  results  if  you're  using  another 
type  of  printer.  Some  printers  will  pro- 
duce lighter  shades  of  gray  for  any  given 
fill,  for  example. 

Differences  among  printers  aside,  you 
may  want  to  start  with  the  same  settings 
used  for  these  examples.  The  left-hand 
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SOLUTIONS 

The  Working  Word 


August  12,  1992 


Deanne  Tanner 
2  36  Promotion  Place 
Champagne,    New  York 

Daar  Deanne  Tannar: 

As  I 'a  aura  you  ara  aware  froa  your  f r> 
Blua  Sky  Airlines,  we  produce  a  quarter' 
passengers  to  read  while  In  flight 
repreaentative  for  Blua  Sky'a  publicatii 
you  to  be  our  Spring  spotlight  Passenger 

Our  booking  agents  tell  ua  that  you  fly  Blua\sk\  in  the 
coapeny  of  Vinnie,  the  pet  f roe  the  popular  tale-Vision  shov. 
Would  you  be  willing  to  be  interviewed  and  to  pose  for  sose 
photos ,  preferably  with  Vinnie?    He'd  love  to  publish  this 
story  in  our  fifth  anniversary  ape^al  issue  of  the 
sagas ine. 

If  you  agree  to  be  a  Spotllgh' 
two  complimentary,  round-tri 
flies,  es  well  as  four,  first' 
flights  during  the  coming  yea: 
special  Spotlight  Paaaenger  ca 
preferred  service  and  to  specie 
throughout  the  year  only  to  Spot 

I  would  like  to  echedUl*  the  interview  for  a  time  that  is 
convenient  for  you.yJl  Atill  call  you  during  the  cosing  week 
to  diacuss  the  deuflle/wlth  you.     If  you  have  questions 
before  than,  plaas\  fa^l  free  to  call  as  at   (555)  555-6543. 

Congratulations, 


,  you  will  receive 
anywhere  Blue  Sky 
des  to  use  on  any 
also  send  you  our 
a  card  entitles  you  to 
packages  offered 
Passengers. 


Rata  resent  a  t lve 


FilmWatch  Division  Marketing  Plan 


Introduction 

The  Trey  Research  PllaMatch  Division  represents  1 
opportunity  to  doainata  aarket  research  for  ' 
industry.  This  new  Trey  division  will  be  onf 
research  organisations  devoted  exclusively 
research  and  analyaia  for  action  picture j 


actors, 
to  fllalng. 


•tract  of  dlrt.r.nt 
wrapp.il . 


oaa  for  aotion  plctura 


lllty  to  quantify  results 


r  raaaarch  and  analyaia 


fives  to  ba  raalltad  within  mix  aontha  to  on. 
rlclal  launch  of  PllaMatch  aa  a  separate 
I  aoaa  caaaa,  tha  objactlva  should  be  achlavad 
a  ten  la  apun  out. 

i  of  tha  Dtvtaswi 

PllaMatch  ahould  ba  parcalvad  by  tha  narkat  and  by  tha  flla 
industry  trada  praaa  aa  tha  "authority"  In  aotion  plctura 


Figure  1:  You  can  create  watermarks  like  these  in  your  WinWord  documents  by  Inserting  Word  Art  a  bjects  Into  the  document's  header.  The  watermark  on  the 
left-hand  page  Is  in  the  Anacortes  font  with  white  All,  and  the  one  on  the  right  is  in  the  Bellirigham  font  wtth  light  gray  fill. 


page  in  Figure  1  uses  the  word  Draft,  with 
Font  set  to  Anacortes,  Size  to  Best  Fit, 
Style  to  Slant  Up  (More),  Fill  to  white, 
and  Align  to  Letter  Justify.  The  right- 
hand  page  shows  a  Confidential  water- 
mark, using  the  Bellingham  font  and  a 
light  gray  fill. 

When  you  finish  creating  the  Word- 
Art  text,  choose  OK  to  close  the  Word- 
Art  window  and  return  to  your  document 
with  the  WordArt  image  now  inserted. 
Then  select  the  object  by  pointing  with 
the  mouse  and  clicking  the  left  mouse 
button  or  by  holding  down  the  Shift  key 
and  using  the  arrow  key  to  extend  the  se- 
lection. When  the  object  is  selected, 
you'll  see  a  box  around  the  text,  with 
eight  small  squares,  or  handles. 

You  can  then  resize  the  object  by 
grabbing  the  handles  and  moving  them. 
Point  to  a  handle  and,  holding  down  the 
left  mouse  button,  move  the  mouse  and 
release  the  button  to  set  the  new  size.  To 
achieve  the  effect  shown  on  the  two  pages 
in  Figure  1,  drag  the  box  handle  to  the 
bottom  of  the  page.  Alternatively,  you 
can  resize  the  object  by  choosing  Format, 
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Picture,  and  setting  the  size  in  the  Width 
and  Height  text  boxes.  You  adjust  the 
leftmost  position  of  the  object  by  adjust- 
ing the  left  margin  setting  for  the  para- 
graph the  object  is  in. 

Once  you're  satisfied  with  the  size  and 
position  of  the  watermark,  move  the  cur- 
sor out  of  the  header  and  back  into  the 
document  text,  choose  Format,  Page 
Setup,  and  then  the  Margin  option  but- 
ton, and  add  a  minus  sign  to  the  beginning 
of  the  top  margin  setting.  Then  choose 
OK  to  close  the  dialog  box  and  return  to 
the  document. 

At  this  point,  depending  on  how  you 
positioned  the  watermark,  you  may  not 
see  it  at  all,  or  you  may  see  just  a  piece 
of  it  showing  in  the  top  margin.  If  you 
go  back  to  Normal  view,  by  choosing 
View  Normal,  you  won't  see  it  at  all  un- 
less you  choose  to  view  the  header.  But 
the  watermark  will  be  there,  and  will 
print. 

If  you  have  a  PostScript  printer, 
there's  one  other  variation  you'll  want  to 
know  about.  WinWord  ships  with  a 
macro  called   WaterMark   in  NEW- 


MACRO.DOC.  The  macro  takes  advan- 
tage of  essentially  the  same  techniques 
I've  discussed  here.  Instead  of  inserting 
a  WordArt  object  into  the  header,  how- 
ever, it  inserts  a  Print  field  code.  The  field 
code  sends  a  short  PostScript  program  to 
the  printer  in  order  to  create  the  water- 
mark image. 

In  the  next  installment  of  this  column, 
in  response  to  another  reader's  letter,  I'll 
discuss  the  watermark  macro,  along  with 
other  macros  that  ship  with  WinWord.  □ 

TIPS  FROM  WORKING  WORDSMITHS 

Tell  the  Working  Word  your  latest 
word  processing  discovery;  we'll  pay 
you  $50  for  any  tip  we  print.  Please 
send  your  contribution  on-disk  along 
with  a  printout  to  The  Working 
Word,  PC  Magazine,  One  Park 
Ave..  New  York,  NY  10016,  or 
upload  it  to  PC  MagNet  (see  page 
12  for  access  instructions).  We  regret 
that  we  are  unable  to  acknowledge 
submissions  or  answer  questions  in- 
dividually. 


Cop 


Here's  How  To 


Organize  Your  Finances 
And  Have  Time  To  Relax! 


Balance.  Gives  you 
current  balance  after  every 
transaction. 

Payee.  Remembers  every 
check  you've  ever  written. 
Never  enter  a  payee  twice. 

Address.  Prints  it  on  your 
check  and  remembers  it. 

Category.  Assigns  your 
transaction  to  one  or  more 
budget  categories. 


Date.  Automatic.  You  never 
have  to  re-enter  it. 

Check  Number. 

Remembers  last  check 
number  and  inserts  the 
next  one. 

Memo.  Enter  a  brief 
description  or  a  memo 
of  any  length. 

By.  Pay  bills  by  check  or 
electronically  via  CheckFree? 


MANAGING 
YOUR^MONEY 


New  Andrew  Tobias' 
Managing  Your 
Money'  Version  9.0 
takes  care  of  every- 
thing. With  it,  you'll  pay 
bills,  balance  your 
checkbook,  track  your 
investments,  keep  all 
your  records,  phone 
numbers  and  calendar, 
print  reports,  and  more. 

Gain  New  Confidence 

Managing  Your  Money  helps  you  analyze  and 
plan  your  finances.  You'll  reel  better  knowing 
you've  taken  care  of  your  responsibilities  and 
can  meet  your  commitments. 

Well  Within  Your  Grasp 

Managing  Your  Money  takes  minutes  to  install, 
learn  and  use.  You'll  enjoy  almost  instant 
control  over  your  finances.  If  it  has  more  than 
you  need  right  away,  the  tools  are  there  when 
you're  ready. 

Here's  A  Quick  Tour 

I  Organize  and  track  all  your  expenses  by 
Category  and  Subcategory.  See  where  your 
hard-earned  money  is  going. 

I  Print  out  your  checks  automatically. 
Reminds  you  of  your  recurring  payments 
(mortgage,  car  loan,  insurance  bills,  etc.). 

I  Import  data  from  Quicken  for  more 
complete  analysis  and  download  financial 
data  from  PRODIGY'S'  BillPay  USA*  and 
PCFNSM  with  the  separate  Import  Capability 
utility  disk.  Check  box  on  order  form  to  get 
it  free. 

I  Figure  your  net  worth  anytime. 

I  Maintain  an  up-to-date  portfolio  valuation. 

I  Print  out  reports:  check  register,  net  worth 
statement,  portfolio  status,  and  more. 

I  Set  up  monthly  budgets  for  up  to  five  years. 
Compare  your  expenses  against  budget. 

I  Estimate  your  tax  bill  anytime.  Form  1040, 
Schedule  C,  and  six  more. 

I  Analyze  insurance,  children's  education  and 
retirement  needs,  loan  amortization, 
mortgage  refinancing  decisions,  lots  more. 


I  Run  your  small  business.  Maintain  complete 
payables  and  receivables,  profit  and  loss 
statements,  cash  forecasting,  and  balance 
sheets.  Print  invoices. 

I  Update  portfolio  prices  directly  from 
CompuServe1  and  Dow  Jones. 

Try  Managing  Your  Money  FREE 

Just  pay  $8.50  for  shipping  billed  to  your 
credit  card  (non-refundable),  and  we'll  send 
you  Managing  Your  Money  to  try  for  30  days. 
If  you're  not  more  organized,  with  more  time 
to  relax,  return  the  "No  Thank  You"  card 
enclosed  with  the 
-c-s-=r       -    package.  We  won't 
^^___^=-_-^=r^-rr    charge  you  anything 
=i^S   ^  ;ll  ~%\ '  \     more.  Don't  even 
RS  ^dS^^jT;  |     return  the  software. 
"f3*    %\  %'-  "|?  |!     But,  if  you're 
pleased,  do 
nothing.  Thirty-five 
days  after  we  ship,  we'll  bill  your 
credit  card  the  balance  of  $49.95,  and  also 
send  you  a  Free  Software  Bonus:  Home 
Lawyer"  (a  $49.95  value). 

Take  this  opportunity  to  get  organized  and 
relax.  You've  got  nothing  to  lose.  But  you 
must  respond  to  this  unique  offer  by 
December  31, 1992. 

To  Order  Call: 

1-800-284-1546  ext.  303 

(24  hours  a  day) 

Or  Fax  To:  1-800-944-6322 

(24  hours  a  day) 
Or  Mail  Your  Order  Form  To: 
MECA  Software,  Inc. 

Box  912,  Fairfield  CT  06430-0912 


Free  Software  Bonus 
We'll  send  you  a  copy  of  Hyatt  Legal 
Services'  Home  Lawyer'  (a  $49.95  value) 
absolutely  free  when  we  receive  full 
payment  for  Managing  Your  Money. 
It  gives  you  living  will,  last  will  and 
testament,  residential  lease,  power  of 
attorney,  bill  of  sale,  request  for  credit 
report,  and  much  more.  (Macintosh  users 
get  MacUSA,™  a  $69.95  value.) 


All  rights  reserved.  System  Requirements:  DOS  —  IBM  PC,  XT, 
AT,  PS/1.  PS/2,  or  IBM  compatible.  DOS  3.0  or  later.  512K 
RAM  Hard  disk  Macintosh  —  System  6.0.2  or  later.  System  7 
compatible  Mac  Plus  or  later  2MB  of  memory  recommended 
3  MB  ot  free  hard  disk  space  for  installation.  Macintosh  version 
does  not  perform  all  of  the  functions  in  DOS  version. 
I  

□  Yes!  Send  me  Andrew  Tobias' 
Managing  Your  Money  and  charge  my  credit 
card  $8.50  for  shipping  (not  refundable).  If 
not  happy,  I'll  return  the  included  "No  Thanks" 
card  and  that  will  be  it.  Otherwise,  in  35  days, 
you'll  bill  my  credit  card  the  balance  of  $49.95 
and  send  Home  Lawyer,  a  $49.95  value. 
(Credit  cards  only  for  Free  Trial  Option.) 
Media  (If  no  box  checked,  we'll  ship  bV"  DOS) 

□  DOS  5//  (MIMT5)  □  DOS  3V4"  (MIMT3) 

□  Mac  (MMMT) 

Early  Decision  Option!  My  check  is 
enclosed  or  charge  my  credit  card  the  full 
$49.95.  Send  me  everything  now,  including 
Home  Lawyer  (MECA  pays  shipping).  If  I'm 
not  completely  happy,  I'll  return  Managing 
Your  Money  and  Home  Lawyer  within 
30  days  for  a  full  refund. 
Media  (If  no  box  checked,  we'll  ship  5J4"  DOS) 

□  DOS  5/4"  (MIH85)  □  DOS  3J4"  (MIH83) 

□  Mac  (MM04) 

□  Please  include  the  separate,  free  Import 
Capability  utility  disk. 

Payment  Method:  (CA,  CT,  FL,  TX 
residents  add  sales  tax) 

□  Check  or  Money  Order  Payable  to 
MECA  Software,  Inc.  (Early  Decision 
Option  Only  —  Save  Shipping  Cost) 

□  Please  charge  my: 

□  VISA  □  MasterCard  □  Am.  Express 

Card  #:  

Exp.  Date:  

Signature:  . 

Daytime  Phone: !  )  

Name:  


Address: 
City:  


.ST:. 


.2p:. 


Mail  to:  MECA'  Software,  Inc.  Dept.  303 

Box  912,  Fairfield.  CT  06430-0912 
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V32  To  Go. 


MAGAZINE 


EDITORS' 
CHOICE 

August  1992 
OBIa/M 

"...the  QBlazer  wins  our 
Editors"  Choice 

designation  for  excellent 
performance." 

PC  MAGAZINE 
August,  1992 


Pays  for  itself  after  an  average  20 
hours  of  use.'  Saves  four  times  more  in 
phone  charges  over  9600  bps  modems. 

38.4  Kbps.  Fully  compliant  with  CCITT 
V.32,V.22to,V.22,  Bell  212Aand  103J. 

Flawless  data  transmission  with 
V.42  error  control,  VAlbis  and 
MNP  Class  5  data  compression. 

Fully  compatible  with  all  PC  and 
Macintosh*  computers. 
Runs  on  9V  battery  or  wall  power. 
Doesn't  draw  power  from  your  portable. 

From  Telebit  -  the  modem  technology 
leader  since  1985  with  more  than  a 
dozen  patents. 


UNPRECEDENTED  PRICK-PKRKOKM  INCE 
IN  \  38.4  KBPS  MOM  M. 


ACTUAL 
SIZE. 


"If  you  have  been  searching  for  a 
portable  modem  that  doesn't  make 
performance  sacrifices  -  or  simply  want 
a  desktop  modem  that  conserves  desk 
space  and  can  do  double  duty  as  a 
portable  -  the  QBlazer  deserves  serious 
consideration." 

PC  SOURCES 
January;  1992 

"The  QBlazer  is  clearly  designed  as  a 
transportable.  But  Telebit's  refusal  to 
compromise  on  features  make  this 
modem  equally  usable  on  the  desktop 
or  on  the  road." 

Jack  Rkkard. 

BOARDWA  TCH  MAGAZINE 
April.  1992 

"If  portability  is  an  important  issue  for 
you,  then  QBlazer's  pint  size  and  battery 
power  make  it  a  very  attractive  choice." 


VISA 

30-DAY  MONEY-BACK  GUARANTEE.  NQA* 


ORDER  9AM  TO  5PM  MONDAY-FRIDAY 
ALL  US.  TIME  ZONES. 


1-800-358-4428 

Phone:1-800-835-3248  Fax:408-745-3872 


W  TELEBIT 


•  vs.  9600  bps  modem,  bused  on  AT&T  DDD  daytime  rates  on  ST.  to  N  Y.  eonneelion.  **No  Questions  Asked 

"1992  Tclchit  Corp.  Telebit  is  a  registered  trademark  and  Qlila/er  is  a  trademark  of  Telebit  Corp  Macintosh  is  a  trademark  of  Apple  C  omputer.  Inc 
Telebit  Corp.  1315  Chesapeake  Terrace.  Sunnyvale.  CA  94089-1 100. 


The  Wbrld  Leader  In 
High-Performance  Modems 
Since  1985. 


/opyrigraea  mate 


"The  only  way  I'd  file  my  own 
return  is  if  I  knew  it  d  be 
easier  and  faster  than 
taking  the  stuff  to  someone  else. 

Of  course,  I'd  have  to  know  I  was  paying  the  least  tax 
and  it'd  be  perfectly  accurate." 

With  TaxCut  Software,  filing  your  own 
tax  return  is  a  simple  two-step  process: 

1.  Key  in  answers  to  the 
questions  your  computer  asks. 

2.  Print  and  file! 
It's  guaranteed  accurate,  and 
you'll  pay  as  little  tax  as  the  law 

allows.  p|US  y0U'||  gettwo  Free  Gifts. 


This  year,  team  up  with  TaxCut  and  your  PC  or  Mac 
to  complete  your  tax  return.  You'll  have  the  skill  of 
America's  best  tax  professionals,  plus  computer 
power  to  save  you  time  and  money.  Better  yet, 
you'll  fully  understand  your  taxes  as  you  never 
have  before. 

How  It  Works 

You  start  by  selecting  the  Interview,  Shoebox, 

or  the  Direct-to-Forms  method. 

The  Interview.  TaxCut  asks  you  simple  Yes-or-No 

questions  right  on  your  computer  screen.  Based 

on  your  answers,  TaxCut  selects  just  those  questions 

you  must  answer  to  correctly  fill  out  your  return, 

from  the  3,000  questions  in  its  bank. 

As  TaxCut  learns  more  about  you,  it  decides  which 

forms  you  need  and  fills  them  out  for  you.  The 

Interview  asks  you  to  key  in  the  relevant  numbers 

from  your  receipts,  forms,  etc. 

After  you've  answered  the  questions,  TaxCut 

shows  you  your  completed  return  on  the  screen, 

and  prints  an  IRS-approved  return,  on  plain  paper, 

for  your  review. 

The  Shoebox.  Pick  up  any  receipt  from  your  pile 
of  records.  Use  the  scroll-down  list  TaxCut  shows 
you  to  identify  the  type  of  record.  Then  key  in  the 
number.  TaxCut  decides  where  it  should  go  on 
your  return.. .then  does  all  the  calculations. 
Direct  to  Forms.  If  you  prefer,  you  can  go  right 
to  the  forms.  Simply  enter  the  numbers,  and  let 
TaxCut  automatically  carry  the  amounts  to  each 
relevant  form.  TaxCut  will  then  do  all  the  math. 

Be  Your  Own  Tax  Expert  Instantly 

TaxCut  knows  the  entire  Tax  Code,  so  you  don't 
have  to.  You  access  what  you  need  to  understand 
through  the  on-line  Help  with  just  a  keystroke. 
Or,  go  straight  to  IRS  instructions  for  what  you're 
trying  to  do,  if  you  prefer. 

TaxCut  Audits  Your  Return  Before  You  File 

TaxCut  checks  every  figure  as  you  complete  your 
return.  Then  it  compares  all  your  deductions  with 
national  averages. 


The  program  alerts  you  to  anything  that  looks  out 
of  line,  to  reduce  the  risk  of  an  IRS  audit 

Guaranteed  Accurate 

TaxCut  is  the  only  software  to  guarantee  the 
accuracy  of  its  calculations.  If  the  IRS  makes 
you  pay  a  penalty  because  of  a  miscalculation 
in  TaxCut,  we'll  pay  that  penalty  for  you. 

Your  Complete  Tax  Tool 

TaxCut  provides  85  different  IRS  forms  and  work- 
sheets, from  the  most  common  to  the  obscure. 
They're  all  IRS-approved,  and  print  out  on  plain 
paper  on  any  printer. 

You  can  also  file  the  new  IRS-preferred  1040PC 
form  (uses  less  paper).  Or  file  electronically  for 
a  faster  refund. 

State  Versions  Available,  Too 

Select  any  of  23  Windows  or  DOS  State  Editions 
(more  available  every  year).  Data  from  your 
Federal  return  automatically  transfers  to  the  State 
Edition  to  save  you  time  and  ensure  accuracy. 


DOS/Windows: 

AZ  CA 
FL  GA 
MD  Ml 
NJ  NY 
TN  VA 

Macintosh:  CA 


CO 

IL 

MN 

OH 

Wl 

NY 


CT 
IN 
MO 
OR 


DC 
MA 
NC 
PA 


Order  By  12/31/92  To  Get  Two  FREE  Gifts 

Order  your  TaxCut  for  the  1992  tax  year  before  this 
special  offer  expires  12/31/92.  Send  us  a  check 
or  money  order,  or  we'll  bill  your  credit  card  today 
only  $49.95  for  the  Federal  edition  and  $29.95 
for  each  state  edition  (plus  shipping).  We'll 
immediately  send  your  two  Free  gifts:  U.S.  Atlas, 
a  $69.95  software  value.  It's  an  atlas,  almanac, 
and  fact  book  right  on  your  computer.  (Macintosh 
users  will  receive  MacUSA™)  You'll  also  get  1992 
Tax  Tips  by  Daniel  Caine  to  get  you  started  right 
for  the  easiest  tax  preparation  ever.  Then  in  early 
February  1993,  we'll  automatically  send  you  the 
IRS-approved  Final  Filing  Edition  of  TaxCut  for  the 
version  you  choose:  DOS,  Windows,  or  Macintosh. 
To  Order,  Call  Toll  Free 

1-800-866-8531  ext.  400 

24  hours,  7  days  a  week 

Or  Fax  Your  Order  To  1-800-944-6322 

System  Requirement*   

DOS:  IBM  PC/Compatible. 
640k  RAM.  Hard  Drive. 
Window*:  IBM  PC/Compatible.  286 
or  higher,  Hard  Drive.  Windows  3.1. 
Mac:  Mac  Plus  or  better.  2MB  RAM. 
Hard  Drive 


□  YESI  Please  reserve  my  copy  of  TaxCut  for  the  1992  tax  year  now  (plus  state  modules 
indicated).  You'll  bill  my  credit  card/ cash  my  check  today,  and  send  my  Free  Software 
(U.S.  Atlas,  for  DOS  and  Windows  buyers,  and  MacUSA'"  for  Macintosh  buyers)  and  the 
1992  Tax  Tips  booklet  I'll  receive  the  Final  Edition  of  TaxCut  in  early  February,  after  the 
Federal  Government  approves  this  year's  tax  forms. 


TaxCut  Edition 

State 

Quantity 

Price 

Total 

Federal  Only 

$49  95 

Federal/State 

$79.90 

Additional  State 

$29.95 

Sales  Tax  (CA.  CT.  a.  and  TX  residents  please  add  sales  tax.) 

Shipping:  $8.50  US.  $16  Canada  (U.S.  Funds  Please) 

Order  Total 

STREET  ADDRESS 


crrr/STAH/ziP 


DAYTIME  PHONE  I  In  case  ol  questions) 


CARD  NUMBER 


Also  available  at  your  favorite  retailer. 


Media:  (If  no  box  checked,  mil  ship  5K"  IBM/DOS) 

□  IBM/DOS  3W  (TDG392F) 

□  IBM/DOS  5Y."  (TDG592F) 

□  Windows  3K"  (TWG392F) 

□  Windows  5K"  (TWG592F) 

□  Macintosh  (TMG92F) 
Method  of  Payment 

□  Check  or  Money  Order  Enclosed 
Payable  to  MECA 

□  Visa   □  MasterCard    □  AMEX 
Canadian  residents  are  responsible  tor  all  duties  and 
taxes  upon  delivery.  We  can  only  ship  and  fulfill  to 
U.S.  street  addresses,  no  P.0  Boxes  (including  PR, 
US  Territories.  FPOs.  APOs,  and  Canada.) 

Mall  To: 

MECA  Software,  Inc. 

P.O.  Box  912 
Fairfield,  a,  064300912. 
Source  Code:  A400 


Cot 
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**  CALL  TOLL-FREE  800-433-3726  ** 


★  LASER  SPECIALS  * 


l  -  150  fonts  for  all  HP  Lasers. 
Epson  Action  Laser  li  s      ONLV  79.00 


IBM  4099  - 

4Meg  129.00 

lie  4410 

2Mes  -  119.00 

4Meg  -  199.00 

Tl  Microlaser  Prin 

ten  -  IMeg  $5.00 

"Wc  buy  large  volume  of  excess  inventory.1 


Individual  O  RAM  Chips 

MM 

I0HY  FOR 

IBM  I  APPLE 

HNS 

70NS 

SONS 

10ONS 

IMeg  x  1 

4  25 

390 

3  80 

380 

IMeg  x  4 

24  00 

20  00 

18  00 

IMeg  x  4  (Zip  Pack) 

26  00 

21  00 

20  00 

256  x  4  (Video  Zip) 

12  95 

256  x  4 

4~40 

400 

390 

256  x  t 

2  20 

2  10 

1  60 

1  40 

64  x  4 

300 

64  >  1 

1  30 

SIMM  MODULES  (Add  $5"  for  SIPF) 


40NS 

69  00 
CALL 


IMeg  x  9  (IBM) 
4Meg  x  9  (IBM) 
16Meg  x  9 
256  x  9  (IBM) 
256  x  36  IMeg  (72 PIN)  - 
512x362Meg(72PIN)  - 

1  x  36  4Meg  (72  PIN)  - 

2  x  36  8Meg  (72  PIN)  - 
4  x  36  16Meg  (72  PIN)  - 


63NS 

44  00 

CALL 


60NS  70NS 

37  00  35  00 

135  00  119  00 

-  799  00 

19  00  18  00 


SONS  100NS 

34  00  3200 
115  00  - 


17  00 
50  00 

-  83  00 

-  159  00  149  00  139  00 

-  319  00  299  00  289  00 

-  599  00     -     549  00 


15  00 


INTEL  Math  Chips 

8087 

49  00 

80387-OX  (Does  All) 

69  00 

8087-2 

69  00 

Intel  SX  (Does  All) 

89  00 

8087-1 

89  00 

Intel  SL  Mobil 

99  00 

80267  XL 

89  00 

Overdrive  486  20/1 6  SX 

51900 

80387-16 

59  00 

Overdrive  25  SX 

639  00 

80387  20 

65  00 

Rapid  Cad 

299  00 

CYRIX  FASMATH  PROCESSOR 

•  Programs  executed  up  to  3X  taster  •  Plug  &  orjtect  code  compal  w/lntel 
•  K  Week  •  rated  #1  over  all  main  chips 

■tnn^n^ri         83D87-40MH;     -109  00 
83D87-33MH?      -   89  00 
Compatible  83S87-25SX  Ver  -  89  00 


AST  MEMORY  MODULES 


MODEL*  AMI.  UPGRADED 

Premium  386725.  16  SX  1Meg 

Premium  386/33  1Meg 

Premium  II  IMeg 

386SX20.  486-25.  25E.  33  4Meg 

Premium  Tower.  386/33TE.  8Meg 
486/25TE.  486/33TE 


AST  PART*  PRICE 

500718-001  55  00 

500718-002  56  00 

500780  003  WPB    50  00 

500780-004  WPB  149  00 

500780-001  WPB  298  00 


ZENITH  MEMORY  UPGRADES 


MODEL* 


AMT.  UPGRADED 


Z386/33,  25.  20.  33E 
Z386/33.  25.  20.  33E 
Z248.  Z286LP  Z386SX 
Z486/33ET 
Z486/33ET 


1Meg 
4Meg 
2Meg 
4Meg 
16Meg 


ZENITH  PART* 

ZA3800ME 
ZA3800MK 
Z-605-1  modules 
ZA-4200-M2 
ZA-420O-M8 


PRICE 

50  00 
149  00 

99  00 
199  00 
639  00 


MAGNAVOX 


286/386SX-16.  386SX  20.  486SX-20  &  386-33 
aUateTZPMSIMU  1MEG-50  00  4MEG-  14900  8MEG-309  00 


[ 


IBM  PART  NO 


L 


30F5348  (51 2K) 
30F5360  (2Megl 
6450375  (1Meg) 
5450379  (2Meg> 
6451060  (4Meg 

6450603  (IMeg 

6450604  (2Mef- 

6450606  !2Meg") 
78X8955  (128K) 
34F2933  (4Meg) 
87F9977  (4Megl 
1057035  (51 2K) 
92F9935  (2Megl 
92F9694  (4Meg) 
6450902  (2Meg) 

6450128  (4Megi 

6450129  (8Meg) 

6450130  (8Megj 
79F0999  (2Megl 
79F1000  (4Meg) 
79F1001  ISMegi 
07G1879  (  2Megi 
07G1880  (4Meg) 
07G1881  (8Megi 


IBM  PS/t  SIMM  MODULES 

WORKS  WITH  MODEL  NO.  


PRICE 


]  [ 


30-286  30  00 

30-286.  25-286.  50  MTHR  B0  89  00 

80-041  65  00 

80-111.  311-121.  321.  081,  161  99  00 

S0-A21.  A-61.  S0-A31.  80-111.  80-311  199  00 

35SX.40SX.55SX.Model-70s.P-70  49  00 

70-061.  E61. 121.  50Z.  55SX.  65SX.  P-70.  75  00 
65LS.  X-Statioo  120  &  130.  35SX.  35LS.  40SX 

70-A21.A-61.B-21,  W1.35SX.35LS.40SX  84  00 

25  35  00 

35SX.  40SX.  55SX.  65SX.  55LS,  65LS  139  00 

55SX.  55LS.  65SX.  40SX.  35SX  35LS  139  00 

P/S1  40  00 

P/S1  8  P/S1/386SX  79  00 

P/S1  4  P/S1/386SX  139  00 

57SX.90.  95,  P-75.  57SLC  90  00 

57SX.  90,  95.  P-75.  57SLC  139  00 

35SX,  40SX  299  00 

57SX.  90.  95.  P-75.  57SLC  299  00 

LX40.  N33SX  99  00 

LX40.  N33SX  149  00 

LX40.  N33SX  289  00 

N51  (all)  99  00 

N51  all  169  00 

N51  jail)  329  00 


COMPAQ  MEMORY  MODULES 


MODEL* 


AMT.  UPGRADED  CMPO  PART*  PRICE 


DeskPro  386/33  386/33L    2Meg  Module  115144-001  104  00 

486/25.  486/33L,       SMeg  Module  116561-001  289  00 

486/50L.  System  Pro  32Meg  Module  116568-001  1500  00 

DeskPro  386/25,  386/20    1  Meg  Module  113131-001  65  00 

4Meg  Module  113132-001  159  00 

DeskPro  3B6S-16MHZ       1Meg  Exp  8d  113633-001  110  00 

4MegExpBd  113634-001  219  00 

IMeg  Module  113646-001  75  00 

4Meg  Module  112534-001  159  00 

IMeg  Exp  Bd  113644-001  119  00 

4Meg  Exp  Bd  113645-001  219  00 

1  Meg  Module  113131-001  75  00 

4Meg  Module  113132-001  159  00 

DeskPro  286N  386N,       1  Meg  Module  118688-001  50  00 

386SX/20  386/2SM  486/   2Meg  Module  118689-001  85  00 

33M.486S/25M486S/16M4Meg  Module  118690-001  149  00 

DeskPro  386/16              1Meg  Kit  108071-001  99  CO 

4Meg  Kit  108072-001  269  00 

i  2Meg  Exp  Bd  108069-001  249  00 

4-8Meg  Exp  Bd  108070-001  479  00 

DeskPro  286                  512K  Kit  113012  001  59  00 


DeskPro  386/20E 
DeskPro  386/25E 


MEMORY  UPGRADES  FOR 
COMPAQ  PORTABLES  ft  LAPTOPS 


Dnrt.hU  HOC 

Portable  xb 


Portable  III 

I  SLT/286 


Compaq  SLT/386 


Compaq  Lie  286 


Compaq  Lie  386S/20 
Compaq  Lie  386S/20 
Compaq  Lie  Lite/20.  25 
Compaq  Lie  Lite/20.  25 
Compaq  Lie  Lite/20.  25 
Compaq  Lie  Lite/20,  25 
Compaq  Contura 


IMeg  Kit 
4Meg  Exp  Bd 
4Meg  Dagm  Bd 
2Meg  Kit 
IMeg  Module 
4Meg  Module 
IMeg  Module 
2Meg  Module 
4Meg  Module 
IMeg  Bd 
2Meg  Bd 
4Meg  Bd 
IMeg  Module 
4Meg  Module 
2Meg  Module 
4Meg  Module 
SMeg  Module 
16Meo  Module 
2Meg 


107651  001 

107653  001 

107654  001 
107332-001 
110235  001 
110237-001 

118303  001 

118304  001 

118305  001 
•17081-001 
117081002 
117081  003 
121125-001 
121125-002 
129769-001 
129769  002 
129769  003 

N/A 
139497-001 

139498  001 

139499  001 


119  00 
449  00 
449  00 

99  00 

99  00 
299  00 

89  00 
129  00 
199  00 

79  00 

99  00 
219  00 

99  00 
21900 
159  00 
249  00 
499  00 
Call 

89  00 
169  00 
319  00 


■yjOnct  to  change  Cjtiorraa  ontos  add  8  25%  sates  tax  RMumtd  or)k  o>  onJefefl 


•rung  pRRl  srs  s*jtj»ed  to  »  20*t  MRMRM  'Mero^irtps  not  installed  in  boards ) 
We  accopt  HwiitRuiid  orters  tfaxsd  via  LPS 
art  otpeded  lo  wy  customs  and  "d 


Ah  APO.  fPO  orders  wwewne  Customer 
it  sn«ped  Int  i  AM  ctdH  card 


cMn  wrMad  tor  frawM«f«  mm.  SOttKf,  NO  KfYUNDS  ATTU  *>  DAYS 
-  EXCHANGES  ONLY.  V*  acts*  MC.  VISA  Obcowt  A£  prep«  order*  pucMs* 
.  an  transfer  COO  (rashers  chec*)  orders,  cash  &  c 
•  AU  MAWACTUftER  PART  #S  AB£  FOB  K.HK. 


TOSHIBA  LAPTOP  MEMORY 


LAPTOP  MODEL  * 

T1000SE/XE/LE 

I2OOrVT200OSX 

T20rMSX/T100OlE 

T2O0OSX/T10O0LE 

T2O00SXE/2200SX 

T2O»SXE/?200SX 

T20COSXE/2200SX 

1MCOSX  SXC  T6400 

I4400SX  SXC  T64O0 

T4400SX  SXC  T6400 

T3300SI  SXC  T6*°0 

T33O0SL 

rSgpst 

T3300SL 

I12O0XE 

11600 

T3100 

T3100e 

I3I00SX 

I3100SX 

T3200 

T3200SX 

•3200SX 

T32O0SXC 

T3200SXC 

T5100 

1 5200/18500 
lb200.'1850O 


AMT  UPGRADED 

2Meg 
2Meg 

mm 

eWeg 
Met) 
4Meg 
8Meg 
2Mej 
4Meg 
SB 
i6Meg 
2Meg 


SMeg 
l6Meg 
2Meg 
2Meg 
2Meg 
2Meg 
2Meg 


TOSHIBA  PART  , 

PC14-PA8312U 
PC18PA8317U 
PC-PA83I4U 
PC  14  PAS315U 
PC  PA2CKXXJ 
PC  PA2001U 
PC-PA2002U 
PC-PA2O03U 
PCPA2004U 
PC-PA2O05U 
PCPA2010I 


3Meg 
2Meg 
4Meg 
2Ueg 
4Meg 
2Meg 
2Meg 
SMeg 


.price 

89  00 
89  00 
169  00 
329  00 
89  00 
169  X 
329  00 
149  00 
219  00 
419  0O 
949  - 


479  00 

969  00 
92  00 
92  00 

189  00 
92  00 
92  00 

149  00 

149  00 
94  00 

149  00 
99  00 

159  00 
99  00 
99  00 

299  00 


BRANDNAME  LAPTOP  MEMORY 


Leading  Edge  D/LT  386SX 
'    1  B310 


IMeg 

Bonowell  B310.  Plus  IMeg 

Bondwell  B310V.  SX  1Meg 

NEC  Prospeed  286  386SX  16  IMeg 

NEC  Prospeed  286.  386SX  16  4Meg 

NEC  Prospeed  386  2Meg 

NEC  Prospeed  386  8Meg 

NEC  Prospeed  386SX  20  IMeg 

NEC  Prospeed  386SX  20  4Meg 

Snarp  PC-6220  1Meg 

Tl  Tiavelmaie  2000  1Meg 

Tl  Tiavelmaie  3000  2Meg 

Zeos  386SX  Notebook  2Meg 

Zenith  Master  Sport  386SX  2Meg 

Zenith  Master  Sport  SL.  SLE  2Meg 
Zenith  Super  Sport  — 

286  286E  IMeg 

286E  SX  2Meg 

SX  Alpha  2Meg 

SX  Beta  2Meg 

Everex  Tempo  LX.  LX20  2Meg 

Everex  Tempo  Carrier  2Meg 

AST  Notebook  Prem  Exec  4Meg 

Sanyo  17/18  NB  2Meg 

Panasonic  CF170.  CF270.  CF370  1Meg 


119  00 
109  00 
109  00 
119  00 
209  00 
159  00 
579  00 
139  00 
409  00 
99  00 
99  00 
79  00 


99  00 
129  00 
129  00 
129  00 
89  00 
129  00 

4Meg  500814  003  3B6SX/20/25/251  129  00 
MBC-NBMEM2  89  00 

CF8A165  59  00 

A808511  179  00 

NB386SX-20    89  00.319  00 
PEC  37650, 37651  139  00,279  00 
286  386SX     99  00.219  00 
286,  386SX     99  00.219  00 
99  00.249  00 
179  00 

92  00,  149  00.  229  00  429  00 


23050- 091 00 

PC21  21 
PC21  22 
PC31  21 
PC31  22 
PC43-21 
PC43-22 
CE  621B 
2568034-0001 
2566996- II 

ZA3001 
ZA-4-4 

ZA  180-66 
ZA  180-64 
ZA  180-86 
ZA  180-87 
PCA  00053-0001 
PWA  0884  A  J000 


Epson  NB3  4Mei 
Tandon  2Meg.  SMeg 

AT&T  Salan  NSX/20  2Meg  4Meg 
Packard  Bell  386SX.  286  1Meg  4Meg 
Magnavox  Meialts  1Meg,  4Meg 

Goldstar  GS520  386SX.  16    IMeg.  4Meg  S3B61M  S386-4M 
Librei  286  2Meg 
H  P  95LX  Palmtop  121KB.  512KB. 

PoqiMt  PC  PCMIA  IMeg  2Meg 

»  *  »  CALL  fW  NCW  UPGRADES  Dell  325C.  Zenaith  Z-Nole, 
Compaq  Contura.  Sanyo  M  fwrex  251  I  Tl  Travelmale  4000  . 


LASER  PRINTER  MEMORY  UPGRADES 


n  •! 

119  199 

IBM  Laser  4029 
HP  II  SI 

me 

55 

2WG 

4WG 

159 

Panasonc  um<a 

119  199 

Pjnaso*  4455 

119 

Pnaso-  •  use 

i 

*:  90  m 

ipson  tOOO.  Actum  U' 

lis  179 

NEC  95 

■ 

Epson  Action  Laser  II 
MS 

CALL 

CALL  CALL 
115  179 
18  179 

;ms  n 

Tl  XLPS17:PS35 
S1ARLSW 

•19 
j 

159 

i 

249 
269 

OK.  400 

KB  - 

Sla-scnnt  s 

129 

179 

265 

BV  Laser  4019  4019E 

-  149 

DeskJet  501  500C 

54  00 

CiTon  LBP4 

12S 

179  - 

HP  Design  Jel  Fwter  m 

15900 

H.P.  COMPATIBLE  FONT  CARTRIDGE 


DESKJET  SOLUTION  lor  DeskJet  500.  DeskJet  Plus,  92  fonts. 

4  5  pt  to  30  pt    119,00 

IBM  4019,  4019E.  FONT  CARTRIDGE  209  Fonts.  Turbo  Card  10900 
TURBO  25  Comparable  to  Pacific  Data's  25  CARTRIDGES 

IN  ONE1*,  150  Fonts  (works  with  Epson  Action  Laser  II)  7900 

TURBOSCRIPT-  47  Scalable  Fonts  in  Any  Point  Size  19900 

TAX  8  FINANCE  FOR  IBM  4019.  4019E.  4029  13900 

TAX  8  FINANCE  CARTRIDGE    9900 

OKI  400,  800  41  fonts.  11  typestyles 


BOCA  AT  PLUS 


16  BIT  MEMORY  BOARD  FOR  286,  386  AT 

0K  SMeg  Board  •  4  0  UM  Compatible  •  New  5  Year  Wtmnty 
Conventional.  Expanded  and  Extended  Memory 
Supports  DOS.  OS/2.  UM/EMS  8  EEMS 
cv^*       Versatile  Split  Memory  Addressing 
l9»        Operates  with  CPU  Speeds  lo  33  MHz 
' '  Supports  Dosqview.  Multitask  operations 

OK  —  $99.00  2M«j-J169JM  «B]  -  $249.00  SMeg  -  $379.00 
Board  made  by  Boca  Research  AT  plus 


MEMORY  BOARDS 

IBM  Compatibles  A  PS /I 


EVEREX 


♦  WE  WILL  TRY  TO  MATCH  OR  BEAT  ANY  AJrVTItTlSCD  PWCE  » 


EV-3000.  EV-159: 0-3Meg. 4 0 LIM  compat  •  Uses  256x1  creps  S8900 
EV-8000,  EV-17B:  0-8Meg.  4  0  LIM  compatible  •  Uses  1Megx1  chips 
»  Supports  multi-tasking  4  DMA  multi-tasking  in  hardware  S20500 


N«w  &  Cusrantted  *  We  Buy  ixctis  Inventory 

Traderparks  are  registered  with  their  respective  companies 


PS/9  MCA  0-8MEG  EXPANSION  BD. 


BOCA  XT  8  BIT  BUS 


•  Expanded  memory  tor  XT  •  Lim  4 0  compat  0-2Meg  •  Uses  256x1-100 
OK         $9900     IMeg         $169  00     2Meg  S20900 


mm* 


0-8Meg  Extended  and/or  Ex panded  Memory  lor  all 
1  P/S2  Models  50.  502.  60.  55SX.  65SX.  16  Bit.  4.0  UM  Compal. 
OK     -  $119.00  2Meg  -  $19000 

8Meg  -  $410.00 


IBM  P/S9  3SBIT  EXPANSION  BD. 


[ 


~Z  uSES  p|S  2  OMei 

20930  South  Normandie  «  Torrance,  CA  90502    s>""s  $1791 


0-32Meg,  Extended  ■  Expanded  Memory  Bd  for  P/S2  70.  80.  90 

Of 


2Meg 
$258  01 


4Meg 
$328  UX 


SMeg 
$477  Of 


l6Meg 
$799  00 


32Meg 
$1,49900 


310-789-9880  (previously 
FAX:  310-789-0940  ""  "V 


CALL 
TOLL  FR 


EE 


1-800-433-3726 


(US  and  Canada) 


ESTAB 
1985 


Mon-Fri,  8:00  a.m.  to  5:00  p.m.  PST 
Sat.  10:00  a.m.  to  19:00  noon 


i 
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Copyrighted  material 


1  he  nest  reriphenils.^  1  he  xiest  rrices 


DIAMOND 


Processor  technology  boosts  ' 
speed  up  to  25  times  tastei  man  >.  .  T^T 
Super  VGA.  3  times  taster  than  JHL:  « 
IBM  8514  Wtrtdows  3«  Sup-  ^^^^J 
port  Auto  CAD  Support  Drtvers  e^"™"^"™ 
included  tor  many  popular  packages  VESA 
Support  conforms  to  VESA  monitor  and  graph- 
ics standards  VRAM,  dual  ported  high  speed 
RAM  optimises  pertoimance  Comes  w  1MB 


&  Floppy  Drives 


1  44  3  5'  Floppy  w/frame  S49 
t  .2  5.25-  Floppy  S52 

COLORADO  MEMORY  SYSTEMS 
Colorado  Jumbo  1 20  $188 
Colorado  Jumbo  250  S249 
Colorado  QFA  700  S699 
Accessories  and  interfaces  in  stock,  please  call. 
TEAC  CORP.  OF  AMERICA 
1 .44  3.5'  Floppy  w/frame  S53 
1 .2  5.25"  Floppy  S55 
FD505  1  2  &  1  44  HH  Combo  NEW!  $125 


SpeedStar2()X 


•  PRAM  &itrt  G< Anwjii 

•  15i  Fastf  than  Sup*-  VGA 


Five  Yeaf 
Warranty 
Made  in  USA 


Mobotics 

The  mtadigani  Oo.c»  m  Oat*  Comrruncationi 

Courier  HST  Dual  Standard™ 


•Supports  botri  CCITT  V  32bis  14,400  bps  ind 

transmission  «V  42/MNP  2-4  error-control  i 
compression  HJpo/adable  to  283 
Group  III  96Kbps  FAX 
•2  Year  Parts  &  L 
Wa 


data 

v  with 


[ell 

CTX 

5468  1024  x  768  .28 

5468  Nl  1024  i  768  28 

1 760DF  1 7-  SVGA  1280  «  1 024  26 

1760D  17*  SVGA  1280  »  1024  .31 

MAGNAVOX 

CM9079  14-  1024  »  768  39 

CM9089  14-  1024  x  768  .28 

CM9217  17"  1024  i  768  .31  DCA 

20CM64  20'  1280  x  1024  .31 

7BM749  14"  White  VGA 

3FGX  Multisync  15" 
4FG  Multisync  15' 


S269 
S299 
$829 
S725 

S239 
S289 
S865 
$1299 
$112 

$618 
S738 


Sporster  14,400  FAX  External 

Pius  state-of-the-art  9600  bps  lai  capabilities  *«th  Blast  Fa*  PC  software 


VGA  WONDER  XL  1MB 
Graphics  Ultra  1MB 
8514  Ultra  Plus  1MB 

BOCA  RESEARCH 
Super  VGA  1MB 
DIAMOND 
SpeedSTAR  24  X  w/IMB 
Stealth  w/ 1MB 
PC  LOGIC 

V100O  16BitVGA256K 

SAMTEK 

VCl26  16BitVGA1MB 


SI  39 
S389 
S379 

S109 

$162 
$215 

S26 

S59 


STBAVGA1  16bit800  x  600  256K  SCall 

Evolution  VGA  16  bit  1024  x  768  1MB  SCall 
Windex  Ultra  Accelerator 

1024  x  768  1MB  SCall 


cursrstK  i  ckh  ntnALo 
40MB  IDE  3.5780MB  IDE  3  5' 
120MB  IDE  3.57200MB  IDE  3.5' 
1 70MB  IDE  3  5751 0MB  IDE  3.5" 
MAXTOR 
LXT  340A  340  MB 
MX7213A  200MB  IDE  3.5' 
80MB  IDE  3  5'  120MB  IDE  3.5' 

ST351A  40MB  IDE  3.5' 
ST3144A  120MB  IDE  3.S- 

TEAC  CORP.  OF  AMERICA 
SD  3105  105MB  IDE  3  5' 


S169/219 
$275/429 
S339/1029 

S765 
$409 
S246/295 

$169 
S285 

$244 


-ROM 


MAGNAVOX 

461  RS  External  w.'Software  S339 

CM205XRS  Internal  375  mi  w  Software  $375 

CM205XBK  Internal  375  ms  Drive  Only  S325 


COMPUTER  PERIPHERALS 

2400  Internal/External  S39/67 

2400  Pocket  S79 

296WIN  9600  FAX  2400  Internal  S109 

9600  FAX  Card  2400  Internal  S87 

9600  External  V.42  MNP  S265 

14.4  Internal  with  FAX  S240 

14.4  External  with  FAX  $295 

HAYES 

Optima  Pocket  Edition  2400  SI  08 

Optima  2400  External  SI  29 

Optima  9600  V  32  Internal  S349 

Ultra  9600  1 4.4  V  32  External  S638 

Ultra  9600  External  $599 

INTEL 

Satisfaction  Modem  200/400  S306  406 

2400  Internal  S29 

2400  Pocket  with  9600  FAX  S96 

9600  Fax  Card  2400  Internal  S49 

PRACTICAL  PERIPHERALS 

2400  Internal/External  S74/98 

2400  Internal  Fax  Modem  S89 

Pocket  2400  S98 

9600  Internal  S258 

9600  14  4  External  w/FAX  $388 

US  ROBOTICS 

16.8  External  HST  w/FAX  $518 

1 6.8  External  HST  Dual  Sid.  w/FAX  S725 

2400  Sportster  External  V.42  SI 45 
14  4  Sportster  w/Fax  Extemal/lntemalS309/299 

14  4  Sportster  External/Internal  $282/269 


Worldport  2400  Pocket  w  9600  FAX  $219 

Shared  Access  Modem  Kit  $579 

Sportster  9600  External  $272 

Sportster  9600  External  w.  Fax  $275 


— 





INTEL 

387-20/25/33  S85 

387  SX  1 6/20  S79 

Mathco  387  SX  16/20/25  S55/55/58 

Mathco  387-20/25/33  S63 

Mathco  387-40  S79 


256  i  4  chips 
256K/1MB  Simms 

4MB  Simms  70  nano 
NMB  1MB-9-05/1MB-9-04 


Networki 


ANSEL  COMMUNICATIONS 
A2500  Starter  Kit  with  Novell  Lite  1  1 
A20O0  NE 1000/2000  Ethernet 
A2600  Add  One  User  Kit 
A2700  Add  One  Portable  Kit 
A2100  16  Bit  Ethernet  AUI  &  Coax 
A 1500  16  Bit  Ethernet  10  Base  T 


S4 
S11/34 

$128 
$48/51 


$409 
$115 
$199 
$259 
S94 
S94 


Lantastic  Starter  Kit 

2mbps/AE2/AE3 
Lantastic  LAN  Cards 

2mbps/AE2/AE3 

Etherlink  II  Five  Pack  (3C503) 
Etherlink  II  10  Base  T 
Five  Pack  (3C503TP) 

Either  link  III  16  bit  BNC 
Etherlink  16  (3C507) 

CNET 

8  bit/ 16  bit  Ethernet 

IBM 

Token  Ring  Adapter 

NOVELL 
Novell  Lite 

Ethernet  NE1000/NE2000 
Netware  V2.2  5  User 
Netware  V2  2  10  User 
Netware  V2  2  50  User 
Netware  V3. 11  5  User 
Netware  V3.11  10  User 
OLICOM 

16  4  Token  Ring  Adapter  ISA 

SMC 

Ethercard  +/+16 
THOMAS  CONRAD 
TC6242/TC6242-TP* 
TC6245/TC6245-TP* 
TC4045  16/4  Token  Ring 


S325/448/529 
$129/198/229 
SI  59/709 

S169/719 

S139 
S279 

$97/112 

$598 

$69 
SI  29/1 55 
S485 
SI  079 
SI  859 
$629 
SI  399 

S388 

$119/149 

$69/99 
S199/219 
S499 


_ 


CANON 

BJ10EX  Bubble  Jet  S3 19 

CITIZEN 

GSX  140*  S298 

EPSON 

LX810  $155 

LQ570/LQ870  $258/434 

FX850/FX1050  S289/379 

LQ1 070/LQ1 1 70  $374/575 

LQ2500  S848 

DFX5000/8000  $1269/2139 

HEWLETT-PACKARD 

Desktet  500  500C  S408/619 

Laserjet  III  w/Toner  S1519 

Laserjet  IIP  •  w/Toner  S808 

Laserjet  HIP  w/Toner  S1027 

Pacific  Page/XL  S278/648 

1MB  upgrade  kit  for  HP  Series  III  $79 

2MB  upgrade  kit  for  HP  Series  III  $118 

4MB  upgrade  kit  for  HP  Series  III  $1 85 

Postscript  III  $162 

600*  Collection  SI 62 

Legacy  25  in  1  $105 


OKIDATA 
ML320/321 
ML380/ML  390- 
ML393W393*C 
OL4O0/8O0  Laser 
OL820/840  User 
PANASONIC 
11801 

1123/11241 
1624/1654 
1695/2624 
4410/4430 
44501/4455 


S309/435 
S219/S435 
S979/999 
$599/929 
$1239/1599 

S152 
S199/275 
$339/519 
S369/399 
$649/899 
$1079/1719 


Logitech  Fotoman  Digital  Camera  S499 

Logitech  Mouseman  Cordless  $83 

Logitech  Mouseman  Serial/Bus  S69 

Logitech  Trackman  Senal  S54 

Microsoft  Mouse  $89 

Microsoft  Mouse  w/Windows  3.1  $145 

Z  NIX  Mouse  w  Windows  3.1  S49 

101  Click  Keyboard  S39 
101  Membrane  Keyboard  S29 

101  Platinum  Keyboard  $25 

HC423  IDE/FDD  Controller  $10 

HC428  IDE  FDD.  2  Serial/1  Parallel/1  Game 

(includes  cables)  $17 


mil 


MIDERN  COMPUTERS* 
386SX-25  80MB  2MB  RAM  $1399 
386DX-33  120MB  4MB  RAM  S1839 
486DX-33  120MB  4MB  RAM  $2179 
'All  the  above  models  include  DOS  5.0.  Win- 
dows &  carrying  bag.  Numeric  keypad  in- 
cluded on  386  DX  t  486  DX  models. 


M286-20  AMI  BIOS  S69 
M386  SX-25  AMI  BIOS  S109 
M386-DX  33w/64K  Cache  AMI  BIOS  $1 79 
M386  DX-40  w/64K  Cache  AMI  BIOS  $  1 99 
M486-33/M486-50 
w/256K  Cache  AMI  BIOS  $548/719 

Predator  S  •  1 4  Boards  in  One  •  No  CPU  •  64K 
Cache  $175 

Predator  I  •  1 4  Boards  in  One  •  No  CPU  •  1 28K 
Cache  •  All  Ports  S239 

PREDDT-Predator  I  in  Desktop  Case  •  FCC 
Class  B  Approved  $375 

CALL  TODAY  FOR  PRICING  ON  DEICO  AND 

MICRONICS  FCC  CLASS  B  APPROVED 

COMPLETE  SYSTEMS 

MICRONICS 

33GCP4DXB  486-33  ISA  256K  Cache  $709 
50GCP486B  486-50  ISA  256K  Cache  $1 199 
33ICP486EII  486-33  EISA 

Local  Bus  256K  Cache  $1029 
50ICP486EII  486-50  EISA-Local 

Bus  256K  Cache  SI 488 

486-33  MHz  VESA  Local  Bus  w/64K  Cache  S809 
486-50  MHz  VESA  Local  Bus  w/64K  Cache  S929 
486-66  MHi  VESA  Local  Bus  w/64K  Cache  $1259 


Computer  Cases 


AMPB  -  Baby  AT  Case  with  200W  PS  $62 
AMPM  -  Mini  Tower  AT  Case  with  200W  PSS65 
AMSM  Mini  Tower  AT  Case  with  200W  PS  and 
LED  Display  $68 
PROMID  •  Medium  Tower  Case  with  230W  PS 
Smoked  gray  door  and  Dual  Fans  $109 
AMPL  -  Large  Tower  Case  with  230W  PS  $125 
AMLL  -  Large  Tower  Case  with  275W  PS  and 
smoke  gray  sliding  cover  plate  SI  55 


Lotus  1-2-3  2.3/ 
Lotus  for  Windo 
WordPerfect  5. 1 


ndows 


S34S/379 
$415 
$255/259 


'eripht  il 


Hours  EST: 

8:30  AM  •  7:30  PM  Weekdays 
1 1  30  AM  -  2  00  PM  Saturdays 


WE 
EXPORT ! 


For  Orders  and  Quotes 

1  -800-299-0200 


No  surcharge  For 
credit  cards. 


PO  Box  2047.  Norcross.  Georgia  30091 
Customer  Service:  (404)  246-9566 
Technical  Assistance:  (404)  448-2708 
TERMS  AND  CONDITIONS:  FAX  (404)  449- 1 528  «E51 
Prices  and  availability  subject  to  change  without  notice  Purchase  orders  accepted  from  qualified  customers.  Shipping 
and  handling  3-1  '2S  (minimum  $10;  some  items  slightly  higher)  APO  and  FPO  add  5N  COO  orders  add  $8  00  service  HI 
charge  Product  warranties,  offers  and  claims  are  handled  by  the  manufacturers  DOA's  repaired  or  replaced  at  our  option  HI 
during  the  first  30  days  only  No  returns  on  good  items.  All  return  shipments  are  subject  to  a  1 5*.  restocking  fee.  Defective 
software  replaced  with  same  item  only  Call  404-448-2708  for  a  return  authorization  number  prior  to  returning  any 
product  Shipping  charges  not  refundable.  Peripheral  Express  cannot  guarantee  compabbilrty.  


CIRCLE  324  ON  READER  SERVICE  CARD 


NOTEBOOK  COMPUTERS  « 


1499  I 

-2879 
1579 
...1949 
2229 
i58B 
..CAU 
...1729 


1329 
IS 


AST  Premium  Exec  386/20  40MB 
AST  Premium  Exec  38672S  60MB 
AST  Premium  Exec  38625  COLOR 
Compaq  Contura  3/20  40MB 
Compaq  Contura  325  60MB 
Compaq  LITE  386SL/20  40MB 
Compaq  LITE  386SL/25  60MB 

Evarex  Tempo  earner  

Texas  Inslr  38620W«iSX  60MB 
Texas  Inslr  4S6V18WinSX  BOMB 
Texas  Inslr  486V25WlnDX  1 20MB 
Toshiba  T2200SX  80MB 

Toshiba  T4400SX  BOMB  

Toshiba  T6400 coax  

COMPUTERS 

AST  Power  Premium  3B6SX/25 
AST  Power  Premium  3860X725 

Compaq  Prolinea  386/2523  789 

Compaq  Proline*  486 33  1499 
Compaq  Deskpro  486  33.  M2 10  2399 
Compaq  SvstemPro  ALL  MODELS 

DTK  286/386/486       cuslom  quotes  CALL 

Packard  Be>  all  models   CALL 

Wyse  Tenrunals  30/50/80  ,  .294/375/298 

DISK  DRIVES 

Conner  CP3204  210MB  16ms  IDE  499 

Conner  CP3544  540MB  1 2ms  IDE 
Iomega  PC  Powered  90  w/adapter. 

Maxtor  7213A213M8  IDE  

Maxtor  LXT340A  340MB  IDE  799 

Moopoks         ALL  MODELS  CALL 

Pacrllc  Rim  External  floppy  drives  CALL 

Plus  Hardcard  II  XL  50MB  -227 

Plus  Hardcard  II  XL  105MB  J29 

Ouantum  Prodrrve  1 20mo  IDE  _J19 

Seagate  ST3144A  130mb  16ms  IDE  299 

Teat  dual  floppy  drive   167 

Teac  3  5'  or  5  25'  floppies  79 

Toshiba  3.5' or  5.25' floppies  .  69 

MATH  CO-PROCESSORS 

Cynx80387SX-16720C5  —  89 

Cynx80367OX-16/2a/2S/33  89 

IIT80387SX-16V20  J9 

IIT80387DX-16V20r25S»3  79 

Intel  80387SI.   78 

Intel  80387SX-16V20r2S....... ................ ......79 

Irtlel 80387OX-2O/25.-33  B9 
Werlok  ALLMOOELS  CALL 

MEMORY  PRODUCTS 


MIDWEST 
COMPUTER 
WORKS 


QUALITY  SERVICE  i  GUARANTEED  LOWEST  PRICING! 


.1149 
529 

...419 


.179 
129 


 79 

4  15 


AST  Prem  Exec  4MB 
Okidata  Laser  400  2MB 
Panasonic  KXP-4410/4430 1MB 
Texas  Instr  MicroLaser  1  MB 

256x4  SOna  DRAM   

256x9 80ns  SIMM   14 

IMBx980nsSIMM  36 

4MBx9  70ns  SIMM   138 

MICE 

Logitech  Dexxa  3-button  serial  PS.  2  39 

Logitech  Dexxa  w/WmdOM  3. 1  69 

Logitech  Kidz  mouse  w/soffwara   48 

Logitech  Mouseman  79 

Lo^f^Tla^hliajIPWIatlSL  96 

Mcrosofl  bus  or  serial  400  dpi  69 

Microsoft  Ball  Point  mouse  125 


PANASONIC 

149/179 

199.239 

KXP1 1241/2124 

275/319 

KXP1624  

  .338 

KXP16S4 

535 

KXP7624  a«S 

KXP4410Laser 

 845 

KXP4430  Laser 

889 

KXP4450  Laser 

CALL 

KXP4455  Laser 

CALL 

NiC 

P3200/P3300 

239-339 

P6200/P6300 

419/629 

P9300  

869 

LC90  Postscript 

1545 

LC95  Postscript 

 1449 

CotorMate  Postscript  4499 

DICONIX  by  1 

701  Moat  

425 

Color4  Inkjet 

599 

PRINTERS 


OKIDATA 

184  Turbo  

  215 

320/321 

305429 

390.  391. 

435  595 

393*  Color 

Laser  400 

 _68S 

Law  800 

 -925 

LaserSIO  

 1048 

Laser  830  840 

1286/1579 

HEWLfTT  PI 

DaejgetSOO 

ICKARD 

398 

Deskk«5O0C 

 638 

LasenetllP. 

 788 

Laser**  HIP 

 898 

Laserietlll 

1618 

LasenetlllD 

2327 

LaseqetlllSi 

3599 

Painttel  PaintJet  XL  CALL 

Pam&st  XL  300 

.2399 

Scaniet2P 

 649 

Plotters         ALL  MODELS 

BMBrai  |M 


BJ-iOEXBubbkiiat. 
BJ-20wleeder 
BJ-300  330 
BJC -800 color 
STAR 

NX1020R  Color 
NX2420R  Color 

XB2420 Color  

Stanst46  

QUME 
Crystal  Express 
SEIKOSHA 
SP-2400  

LT-20  SL  KJ. 


CALL 

 679 


 319 

 419 

449.-599 
NEW 


185 
305 
469 
299 


165 


QMS 

410PostscnpL  1488 

8I5/815MR  2869-3569 
82S.B2SMR  3359/4625 

660  3868 

Cotorscnpt  10P   4868 

CokvscnptlO  5729 

■ 

MicroLaser  Basic  XL  2148 

McrolaseiPS17.   1178 

MicroLaser  PS3S.  1468 

MicroLaser  XL  PSI7  2468 

MicroLaser  XL  PS35  2798 


288 
258/434 
1268 
2138 


GSX140./145 
PN48-  PN48Pro 


299.349 


FX-850 

LO-570/670  

DFX-5000 
DFX-BOOO 
SEIKO 

Smart  Label  Pnnier. 
CH-4104  Color  Lasei 


 138 

CALL 


PLOTTERS  A  DIGITIZERS 


lit 


297  59; 


Hewlett  Packard  Plotters  ALL  MODELS 
Kurta  12x12  XLP/ 12x17IS/ona  248/537 

Pacific  Data  ProTraoar  NEW 

Summagraphlca  12x12/  12x18  312/549 

BATTERY  BACKUPS 

Amoncan  Power  BK.400  desktop  159 

American  Power  AP400  slimline  305 
American  Power  AP600  slimline  399 

American  Power  AP900  skmhne  666 

American  Power  Surge  Arrest  Plus  39 

Tnpp  Lite  BCSOO  .178 

TnppLHeBC7S0   368 

Tnpp  Ula  Iso  Bar  4  44 

MODEMS 

Boca  Modem  14  4  v  32txs  internal  .229 

Carcknal  2400  baud  mt  MNP  5  softwr  69 

Hayes  Optima  14  4  ♦  Fax  14.4  axl  479 

Intel  Salisfaxtion  100/4001  967398 
Megaheru  modems  tor  all  laptops  CALL 
Practical  Periph  14  4  sencVrec  lax  »it  359 
US  Robotics  Sportster  2400  ext  99 
US  Robotics  Sportster  14  4  tax/mdm  mt  339 
VVorldpori  Faxmodems  for  laptops  CALL 

Zoom  V  42  t»s  wmnp  external  119 

Zoom  VFXV32  96796  senevrec  lax  ext  269 


CD-ROM  DRIVES  t 

r.  i    i  i  .i  r'l-i    i  /.            .  . 

NEC  CDR-74  external 
NEC  COR -84  internal 

539  1 

Toshiba  XM3301  Internal 

.119  I 

Sony  CDU-535  internal 

1 

Sony  CDU-7205  Laser  Library. 

SOFTWARE 

AxtabaTypeMstfiexjM   

Adobe  Illustrator  4  0 

AldusPagemaker4  0 

Borland  Ouatlro  Pro  

Caere  Omnipage  Direct 

249 

Cetera  WordScan  Plus 

CaleraFaxgrabber 

Central  Pomt  PC  Tools  7  01 

Corel  Draw  3  0 

DelnnaWinfaxPro 

DMA  PC  Anywhere  IV 

Lotus  l  -2-3  ver  3, 1  Plus 

Microsoft  Off  ice  lor  Windows  . 

Microsoft  Windows  3  1 

Microsoft  WordloiWindow«2  0 

Pressman  on  Task  Force  V4  0 

Symantic  Norton  Desktop 

Stack  Ekic  Slacker 

WordPerfects  1 

1000  S  OF  tiTLES  IN  STOCK  • 

MULTIMEDIA 


NEC  CDFI-B4  Multimedia  Llpgrado  1129 

Pro  Audio  Spectrum  Plus  148 

Pro  Audio  Spectrum  Plus  16  188 

Pro  Audio  Multimedia  Upgrade  728 

Sony  CDU- 7385  ext  Multimedia  NEW 

Soundblaster  Prow  Midi   188 

Tnur>derandLjgn<r»ng  218 

TAPE  BACKUP 

Colorado  DJ- 10  40- 120MB  nt  195 
Colorado  DJ-20 1 2O-250MB  «tt  252 
Colorado  Trakker  120MB  parallel  port  349 
Cr)loradoQFA-7CI0250-700MBint  719 
lrwmA120PC40-l20MBmt  237 

lrw»l  A250PC  250MB  int   ...287 

Maynara  XL5540  40MB   ...248 

Maynard  Maynstream  2  2grg  *  SCSI  3388 

Mountain40MBint/eit  2497CALL 
MrxjntalnFSSOOOinl  619 

SCANNERS 

Complete  PC  page  scanner  &  Wordscan  559 
Hewlett  Packard  ScansM  2P  /  2C  849.1449 

Logitech  Scanman  256  w/percerve  .318 

Microtek  Scanmaker  600Q  _  649 

Microtek  Scanmaker  6002  1329 


w, 


WHY  MIDWEST  COMPUTER  "WORKS"  FOR  YOU 


MONITORS 

AamarogTech14*1024x768Nt  28mm  369 
Goldstar  1460.  14'  1024x768  28mm  279 

Idek  MF51 17  \T  1024x768  916 

ldekMF5217  17-  1024x768  26mm  1048 

MAG  MX17F  17*  1280x1024  26mm  CALL 

Mitsubishi  HL6605  16*  1024x766  848 

Mitsubishi  HL6945  20'  1260x1024  1778 

Nanao  90801 16'  1280x1024  28mm  1099 
Nanao  F55Ck  17' 1280x1024  28mm  1123 
Nanao  T560i  ir  1290x1024  26mm  1999 

NEC  3FGX  15'  1024x768  28mm  CALL 

NEC4FG  15'  1024x768  28mm   748 

NEC5FG  ir  1280x1024  28mm  1348 

NEC  50  20*  multisync  1280x1024  1488 

NEC  6FG  21*  1260x1024  28mm  2388 

Panasonic  C138H 14'  1024x766   329 

Panasonic  C- 1385  t4'  1024x766  nl  .488 

Samsung  ML  4571  14'  mono  VGA  129 
Samsung  Sync5c  17-  1260x1024  flat  999 
Seiko  1440/1450  14'  VGA  25mm  386/418 

Seiko  1760  17*  1260x1024  25mm  1138 

Seiko  2050  20-  1024.768  3tmm  1768 

SonyCPD1304S  14- 1024x768  25mm  589 
Sony  CPD1604S  17"  1024x768  25mm  995 
Zenith  1492  14*  flat  tension  VGA  688 

VIDEO  BOARDS 

ATI  VGA  Integra  1024x768  512k  79 

ATI  VGA  XL24  24  bit  1MB  -146 

ATI  Vantage  1MB  w  mouse  218 

ATI  Graphics  Ultra  1  MB  w.  mouse  328 

Boca  Base  VGA  640x480   59 

Boca  SVGA  1024x766  512k/IMB  129/149 
Diamond  Speedstar  24  1MB  24-bit  168 

Diamond  Stealth  Hi-Color  1MB  246 

Hercules  Gold  series   CALL 

Number  NrrvsGXI  aeries.  CALL 

Orchid  Pro  Designer  lis  1MB  188 

NETWORKING 

3COM  3C503  Ethertmk   188 

Dqiboard  Al  L  MODELS  CALL 

Intel  Ether  Express  16-brt  coax  134 

Untastic  Ethernet  AE-2  Starter  Kit  446 

Lanlaslic  Windows  AE-2  starter  Kit  488 

Netware  2  2  5- user  /  10  user  479/1099 

Nefware3  1 1 5-ueer.   688 

NetWares  11  ■  . usee   1368 

NefwareS  11 2f>oaer  1668 

NetWares  1150  user   2699 

Nefware3  11  100  user  3660 

NefwareS  1 1 250-user  -  6888 

Netware  3  1 1  Premium  5 10  250  user  CALL 

Netware  Upgrades  Available  CALL 

Netware  Lite  software).  „....._88 

NE1000/NE2000  Boards  129/155 
SMC  Arcnel  PC  1 30/270E  69/106 
SMC  Arcnet  PC600WS/PC600FS  .  1 297208 
SMC  Ethorcard.  Ellte'EliletB         1 19/149 

SMC  3608TP  108T  concentrator  418 

TsraOl  114)188    69/129 

Thomas  Conrad  6245  Arcnel  16-bit  178 
Xircom  pocket  lan  adapters  CALL 

FAX  MACHINES 

Hewlett  Packard  FAX  serves  NEW 

Panasonic  UF312  plain  paper  1448 

Canon     ALLMOOELS  CALL 


IDE  SELECTION 

I  Huge  inventory.  Thousands 
I  of  items  in  slock  and  ready 
tor  immediate  shipment!  _ 

P* 

■  -31 
If 


o 


AST 


PREMIUM  EXEC  386SX  20Mhz 


•386SX  20MM/  2mt>  RAM 
•E  *p*naabl«  to  8rr*  RAM 
•1  AAtnbbumm  floppy 
I  •4J0rr*  (60  O  80rr»  opfton«l| 
•VGA  MhW  LCD  dspley 
•i  r*  i -par,  VGA  ri-touae 
tx  keyboaid  ports 
•6  b  tJ  .  9*D  ■  11  4*\ 


$1299 


Panasonic, 


#1 

••••  wee-  Best 
Seller 
KXP-11241 

24PIN  DOT  MA  TRIX  PRINTER 

•EZ  set  LCD  operator  panel 

•UOOcps  draft  prml  speed  W/12K  butter 

•Front,  rear,  top  or  bottom  paper  feed 

•Push  and  pill!  tractor 

•Auto  paper  parking  4  loackng  feature 

•Emulates  Epson  4  IBM 

•  i        ,'.  "  i'i-, 


N-TIME 

In-stuck  orders  are  shipped 
the  same  day .  We  are 
fast  &  efficient. 

iNSTWJrVlENrS  "ty 
TM3000  WinSX/20 

386SX  20MHI  4mb-RAM 
toembRAM 
•60mb  HO  (BOmb  opt).  3  5*  flop 
VGA  paper -what  rasptey 
l-eer.  t-par.  VGA.  mouse  4 

•  ■  .;  i  '  i -  • 
Windows  3  1  wTnouse 

lb  B  5*D  x  11*Wx  1  8*H  1 

$1729 


R, 


Ail l Aim  in 

We  earn  your  business! 
Over  HYi  of  our  orders 
i  are  repeal  custtTtners 

Instto^ients 

TM4000  WinSX  16 


Kno\ 


)WLEDGEAIUM 

All  of  our  salespeople  are 
technical!)  itaiiied  to  provide 
you  with  the  right  solution! 


"m  M  IM  I  ■  ->'  tCkfkPi 

■NEW  bnghtw  VGA  display 
1-psw.  VGA.  rnou%m  & 
«4jybOteTn)  ports 
■Wirxkm*  3  1  tvmouse 
•5  61) .  8  S*Dx  1 1  *W  i  1  8*M 


$2199  j 


TM4000  WinD 


><■  jbOU  Ip  m 
I  •  Wirvdows  3  1  w.  mous*? 
b  6  *>  8  VD  i  1 1*W  «  1  8*r 


$2899 


NEW 
Quiet 
Operation  ! 

KXP-2123 

24-PIN  COLOR  CAPABLE  PRINTER 

•v .'  ill  |  .  ."■  '.. n  -,-rv  £  ■  ;  m 
•240cp*  drstl  pnnl  speed  vu/1 4K  butter 

•Pueh  and  pull  trecJor  standard 

•A    ■     ,    ,,  ,  ...     J  '»   i*.  '  i 

•Low  cod  Color  option  feature 

"   .  1 1     1  .'.  |T 


kJERVICE 

If  you  don't  find  it. .ask. 
our  friendly  staff  will  special 
order  products  for  you! 

comPAa 


Contura 


•  •    -  ..  ir-.-- 

•  ■  t4M  I  i '  Ltappl 
•40,  60.  64  or  120rrto  HD 
•VGA  9  5*  LCD  Orraptay 
•1-aar.  1-ptv  VGA.  keypad 

and  keyboard  ports 
•6  2  k  6  9*D  i  tl  7*W  r 

CALL  FOR  PRICES 


Now  with 
SATIN  PRINT 


SAIIN  KHIN  I  l* 
Technology  !  L\ 


KXP-2624 

24  PIN  WIDE  CARRIAGE  PRINTER 
•New  'Super  Omet  Operation*  |43  SdBA) 
•Fast  300cp>  draft  prmt  speed  w.?BK  butter 
•Front,  rear,  top  or  bottom  paper  lead 
•Push  and  pun  tractor 
•Auto  paper  parking  &  toeong  tealure 
•Emulates  Epson  &  IBM 
..  an  tl  .i  aTrai  WMnTalBj 


_**-  Our 
Best 
Selling 
Laser ! 
KXP-4410 

PERSONAL  LASER  PRINTER 

•5  pagaa/rrxnute  at  300  x  300  dpi  reaotufcon 
•S12K  HAMimai  '  5MB| 
•HP  Lasenet  IIP  emulation 

.  ...    .,  - 

•One  200  sheet  tray  with  manual  feed 
•Optional  multi-purpose  dual  cassette 
•Pamllol  interlace 


KXP-4430 

PERSONAL  LASER  PRINTER 

•5  pmgm/rrtruM  at  300  *  300  dpi  tmdUbon 

•  1MB  RAW  imd"  5MB) 
•HP  ill  en^utation  wV-naoe  ennancernent 
•28  internal  torts.  8  scalable  tonts 
•One  200  aneel  tray  «wtfi  manual  lead 
•Optional  mutti-purpose  dual  casseile 

ii  i-  i    i  ■ 


COMPtfTER 


160  Leninglon  Of  Bldg  A.  Buffalo  Grove  IL  60089 


DIRECT 
ORDER 
LINE 


800-85-WORKS  I 


1800-859-6757) 

TECH  SUPPORT  &  CUSTOMER  SERVICE  708-459-6883 


FAX  708-459-6933 


WE  GUARANTEE  THE  LOWEST  PRICES  AND  THE  BEST  SERVICE1 


•Call  us  tor  taiaoWv  awnunts 
•Pnces  subtea  to  ctianga 
•We  check  tar  stolen  credi  cense 


'FforeaQn  orders  are  aT#ioofra 


J 


CIRCLE  010  ON  READER  SERVICE  CARD 


CompuCla! 


YOUR  SOURCE  FOR  SOFTWARE 


48-HOUR  DELIVERY  FOR  $7 


Over  10,000  Titles  Available 
Corporate  PO's  Welcome 
No  Minimum  on  Individual  Orders 
International  APO  &  FPO  Account 
Orders  Accepted 


Gov't,  Educational  PO's  Welcome 
No  Credit  Card  Surcharge  for 
U.S.  Orders 

Most  Personal  Checks  Will  Clear 
Immediately 


Microsoft  Word 


Microsoft  Word  for  Windows 
makes  it  easier  than  ever  for 
you  to  do  everyday  tasks  such 
as  creating  tables,  bullets, 
charts,  columns,  and  drawings 
They're  all  |ust  a  click  away 
with  the  Toolbar  T»  You  can 
create  envelopes  or  check  your 
spelling  with  a  mouse  click, 
too  Microsoft  Word  for  Win- 
dows— everyday  made  easy1 


•  ON  ORDERS  PLACED  BY  3PM  PST.  EXCLUDING  WEEKENDS 


ACCOUHTUG 

ManerjrigYM  Money  80  52 

Oucttoota  99 

HE  Ducten  DOS  Window!  5  0  44 

HMYOB  Accounting  tor  Window  135 
CM) 

AutoCad  Smulelot  155 

Oe«gnCed2DS0  179 
Daucjn  Cad  30  4  0  250 
Genenc  Cut)  6  0  289 
JE3  Auloslncr.  0/W  149/185 
D  Drain  Cad  lor  VVmtows  2  0  429 

COMMUMICATIORS 
OOSFmPto  2  0  49 
kiteiSemWilOO  112 
im*l  Satafumn  4001m  439 
LapMPn>40  106 
PCAjiYW*relHostiRen»tel4S  119 
ProCorniri  But  2  0  74 
IWtet1iori4r\ij4  2  299 
Teleon  OSim  Modem  9600  299 
2496Fn/IMmV42  2S9 
CC  IMDOS/Wnd  215/359 
Carton  Ctw  Plus  0/W  135/119 
OoseUpSuppri/Cust0/W4  0  129 


JCrosnMlorWnJrMlU 

f)  ft.  ,     ,,       -,  ft*    -  („  ill  .  .J  ,  .  - 

i  rTrxonwT>  nys  tor  wtrioQw; 


119 
Ml 
239 

Q  Waiter  Pro  75 
DATABASES 

Alphe/four  Comoeewe  Upgrade  2  0  95 
BMar20  259 
Oupar&OI  499 
Codooes«4b  249 
foipro  LAN  B  Pick  2  0  599 
foipra  Single  User  2  0  519 
functyLs20  459 
Q&A40  255 
8  4RReletirjrielP«ponWniei40  175 
Q  08  Fist/WmoM  1  7  339 

DESKTOP  PUBLISHING 
Morefonts301  76 
Scenmen256  282 
B|Desgnlor00S/Wind  59 
UmscnpiPC/PCPVa  3  0112/245 
Venture  PubWw  00S/Wnd  529 
Adotel«>e  Manager  lor  Wind  2  0  64 
BmvMm  Makeup  95 
Messonil  2  1  649 
4  0  499 
Wordjcan  Phis  11  439 
EinRTAMMEHT/EDUCATIOR 
BodYWorks  Adventure  In  Anatomy  45 


Dragn  Your  Own  Rime  42 
language  Assistant -Eacn  4  I  42 
MSHaJnSmaitorAO  39 
Orbro  Voyage  Thru  The  Solar  System  35 
PCOoba50  39 
Scarce  Adventure  52 
ThaNai>P<intShr»PC<>/HoMayFun  35 
Chassmastar3OOG00S/W  32/39 
SrotyOOS/Wndows  32/37 

SimairffOOS  Wndow!  42 

MSFntartanmantPadilllllMa  29 
MSGoniorWndows  49 
FORMS  FLOWCHARTING 

Flowcharting  III  142 
f  ormtorj  Gold  3  0  55 
Imaracwa  Easytlow  7  0  165 
SEOrsPlusAdv  D0S/V»r  64/125 
2  ABC  Flowcharter  189 
52  Instant  Orgcnan/ Charisma  Bunde  149 
CD  Org  Plus  Adv  lor  Wmdows  129 
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335/349 
419/389 
125 


ATI  Graphics  Ultra  1MB 
Dan  Bncktci  Demo  II 
Dr  Halo  IV 
Poan  Plus  3  0 
Presentattxi  Test  Force  40 
SEFrwuence  Upgr  DOS /W-fa 
QQFraeiance  Graph  D/W 
^  Harvard  Gtipn  DOS  V* 
PJBHsJeakOOS/Weidows 
^AdcMiustritorWlnoows 
E  Co*  Drew  Windows  3  0 
QMS  Powarpornt  lor  Windows 
E  Micrograli  Designer  w/ATM  3  I 
2  Merogreti  Windows  Dm  3  0 
Q0ns»224 

23  Stanlord  Graphics  2  0 

integrate:, 

TT7I  MS  Worts  DOS/Wndows  99/135 
23  lows  SmanSurte  489 
23  MS  0mciForWmdows3  0  495 

l AJIGUAGES  PROGRAMMING 

MS  Macro  Assembler  6  0  105 
MSProlasnonalTooajtw/VisBasa:  339 
ObaKtProtessMnellorC"  169 
Obieci  Professional  Turbo  Pascal  114129 
turooC  Tools  89 
turbo  Professional  5  12  B9 
IufooVtaionOe»«lopersTooeit  103 
CTBMSCComnlerC/C"  7D  319 
nTuteC"0OS/W>i  72/109 
mijtx  Pascal  DOS/Wn  99/109 


Ei  Borland  C• 
^^BollendC• 


1 1 


349 


w/Apol  Frrrwel  3  I  525 


QMS  Visual  Basic  135 
QSmaliatlMridows  309 
■Moot  I  5  299 
EJWai"  175 

MUIT1MEDIA  CO  ROM 
Grolw  s  New  tejctrorec  fncyclopeita  229 


Monarch  Notes 
Pro  AurJe  Spectrum  16 
Sound  Buster  Speners 
Sound  Blester  Professional 
23  Autodesk  Mutnmecka  Eiplorar 
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23MSMi*»madraBookshal1lorW«i  135 


lemasw2MBPSAdeptet4l  145 
LamasocEihamatAdapterAE24l  215 
lantasoc  Ethernet  Starter  Kit  AE2  4  1  505 
NE2000  ISortw/oCac*  169 
SMC  Edwcard  Plus  FJtiUB8itl  149 
Wordpertaci  Oltea  DOS  Smgk  3  I  95 
XKomPE2IOe2lNe«Tractotl  319 

OPERATING  ENVIRONMENTS 
Desmnew  386  2  4  139 
Oesqww/X  175 
IBM  OS/2  Ful/Ven  Upgr  2  0  142/109 
23  HP  New  Wane  40  109 
23MSWii3UD0S60Upgi  145 

PERSONAL  INFORMATION 
Automep  Europe  79 
Or  SchuHer  s  Home  Medial  Advisor  49 
Inlosefcici  2  0  99 
gJJJ  Au-omap  OOS/VVVidows-tecn  54 
Q  Pacta  4.1  245 

PROJECT  MANAGEMENT 

Protect  Scheduler  v  I  5  459 
feWl  Timatne  DOS  "Wind  each  469 
55  MS  Protect  lor  Windows  3  0 
SPREADSHEETS 

Lotus  1  2  33  I- 
lotus  I  2  324 
Ouattro  Pro  4  0 
Ouattro  Pro  Comp  Upgrade  4  0 
23lotusl  2  3W«i/Upgill  375/105 
23MSFjcallorWinCom(jUpgi4  0  177 

STATISTICS/SCIERTIFIC 
Braatmaaar25  142 
CSS  Steasaca  B35 
0Ai>SP30  1.795 
Denw  2  5  135 
Dame  HP95UI  195 
unor*  145 
Mithemerxi  386«/3B7Supp2  I  749 
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SPPS  PC  Bese  Mod*  4  0  199 
SPSS  PC  FVs  Advanced  4  0  300 
Sigma  Plot  5  0  455 
Siaigmphics  5  I  709 
Surfer  359 
SB  Swat  5  0  739 
2J2Mii»cadlot00S/W3l-ca  325 
23  Maltiematica  lor  Windows  2  I  935 
UT1UT1ES 

386  Mai  6  01 
Automenu  4  7 
Check  It  Plus 
Copywnte 

Disk  Manager  IDOSI 51 
Dr  Solomon  s  AnB  Vrus  Toofct 
Norton  Desktop  lor  DOS  10 
NononUt*oes601 
PC  MB  Powerpii  2  1 
PC  Tools  Dakiia  7 1 
Power  Menu  Plus  6  0 
Pnmceche  3  0 
0D0S3 
DEMM  386  6  02 
Some  II 2  0 

Starker  Data  Comp  iSottw  Oreyi  2  0 
Suparstor 

System  Sleuth  Pro  4  0 
KTrnGoM  2  5 
■■Fatted  Plus  0/W  119/122 
5J53NononAmwruslorD/W2  0  89 
5QNononBackuplor0/W2  0  89/99 
Hltani  Desktop  tor  0/W  20  119 
23AhoroaitlvVfatow>2  0 
23WmstauthGoej 
23  KTm  for  Windows 

WORD  PROCESSING 
MS  Word  5  5 

Screen  Eitender  WordPerfect  2  0 

61 

5  DOS /Wind  Ea 
AmiPro  CompatM  Upgrade  3  0 
23  MS  Word  lor  Windows  Upgr  2  0 
Q  WordPerfect  51  to  Wnjows  Upgr  85 

XENIX  UNIX 
SCO  Unu  Oper  Syst  386 IM/UI  3  2  4  929 


ftejajfg  Ifca 

HARDWARE 

Colorado  DJ  20 
Intel  B03B  7  DX  Co  processor 
Iomega  Tape  250  Insider  H/H 
Logitech  Mousemen  Serial /Bus 
MS  Serial  Mouse  I  Hardware  Oreyl 
Plus  Hardcard  IIXL 105MB 


Mannequin  Designer    I  ACCPAC  Simply  Accounting 


MANNEQUIN    Mannequin  Designer  easily 
creates  2D  or  3D  human 
figures,  male  or  female,  in 
a  wide  vanety  of  sizes  and 
nationalities  in  any  position 
humanly  possible  Figures 
can  be  easily  transferred  to 
all  Windows  and  DOS 
based  graphics  applications  Mannequin  Designer  is  a 
natural  add-on  to  presentation,  design 
drawing,  animation  and  word 
processing  software 


accbic 
SinTj^Acwuntiiis 


Ready  to  computerize  your 
accounting''  ACCPAC  Simply 
Accounting  contains  every 
thing  you  need  to  get  up  and 
running  in  a  flash:  A  pnmer 
that  walks  you  through  the 
basic  accounting  principles: 
understandable  documentation;  soft- 
ware that  includes  a  real-life  tutorial  with  sample  data; 
and  six  different  qualifiable  charts 
of  accounts  specifically  designed 
for  a  vanety  of  mdustnes 


mriiii  arjin^ic  uoio; 


Presentation  Task  Force 


The  Ultimate  full  color  clip 
art  for  Harvard  Graphics. 
WordPerfect.  Microsoft  Pub- 
lisher, and  over  sixty  leading 
DOS  and  Windows  applica- 
tions1 Presentation  Task 
Force  CGM  clip  an  4.0 
features  an  incredible  3.500 
people,  business,  health  care,  holiday,  sport,  military  and 
environment-related  images, 
all  in  ONE  value-packed, 
comprehensive  volume. 


Office  Layout ' 


OFFICE  LAVOUT 


Office  Layout 
is  software 
for  planning. 

designing  and  laying  out  facil- 
ity or  office  space  It  helps 
office  and  facility  managers 
expenment  with  plans  on  a 
PC  before  building  Over  200 
pre  drawn  symbols  included  Manage 
inventory  and  fixed  asset  tracking  by  tagging  symbols; 
then  export  data  to  spread- 
sheet, database,  and  desk 
top  publishing  programs 


CompuClassics 

P.O.  Box  10598.  Canoga  Park.  CA  91309 
Showroom  7959  Deenng  Ave .  Canoga  Park.  CA  91304 

CALL  US  FOR  PRODUCTS  NOT  LISTED 

PLEASE  SPECIFY  DISK  SIZE  WHEN  ORDERING 

"Shipping  charges  S7  00  per  order,  up  to  7  lbs  SI  00  per  pound 
above  7  lbs  only  in  the  Continental  Untied  Stales  Defective 
software  will  be  replaced  immediately  Your  credit  card  will  not  be 
charged  until  your  order  is  shipped  Delivery  guarantee  only  applies  to 
mstock  items  Alaska,  Hawaii.  Pueno  Rco.  Intl.  FP0/AP0  call  for 
shipping  charges  1 5%  restocking  fee  on  non  defective  items  Pnces 
subject  to  change  without  notice.  We  ship  latest  versions  We  accept 
VISA.  MasterCard.  Discover.  JC6  and  American  Express  Please  call 
|818|  347  9400  for  an  authorization  number  on  returns  $5  00 
COD.  charge  Order  desk  open  7  am  to  5  pm  Monday  through 
Fnday  (PST).  Saturday  1 0  am  to  2  pm  24-Hour  FAX  Order  Line 


Q  Indicates  Windows  Products 
m  Indicates  DOS/Windows  Products 


PCM 

11/92 


800-735-1993/818-347-7500/F 
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The  Psion  Series  3  is  great  (or 
writing  memos,  notes  and  keep- 
ing schedules,  it  can  even  dial 
telephone  numbers  tor  you  Plus. 
FOR  A  LIMITED  TIME,  tt  comes 
bundled  with  a  spreadsheet  This 
great  bundle  makes  it  the  most 
powerful  palmtop  tn  the  world 

SPECIAL 

BUNDLED  PRICE 

S399 


GVC's  pocket  tax  modem  con- 
nects your  notebook,  laptop  or 
desktop  computer  with  practically 
anyone  who  owns  a  tax  or  mo- 
dem Whether  at  home,  ottice  or 
on  the  road,  you  can  send  and 
recieve  faxes  right  from  your  com- 
puter, with  only  a  few  keystrokes. 

SALE  PRICE  $129 


Casio  8.O.S.S.  Organize  your  life 
with  the  SF-9500  Executive  Orga- 
nizer Functions  mciude  business 
card  library,  telephone  directory, 
memo  function,  calendar  and  sched- 
ule alarm.  And  for  a  LIMITED  TIME 
OFFER,  it  comes  bundled  with  the 
PC  Power  Pack  FREE,  including  PC 
Link,  and  a  64K  RAM  card  (or  con- 
nection with  your  desktop  and  greater 
functionality  Suggested  Retail  Pnce. 
S648      NQW  0NLY  §324 

SAVE  50  % 


POPULAR  SOFTWARE 


Rl  I^INF*^ 

Accounting/Finance 

ACCPAC 

Simply  Accounting 

116 

DacEasy  BonusPack 

118 

DacEasy  Payroll  4.2 

57 

Quicken  5  0 

41 

Quickbooks 

89 

Time  Slips  V 

177 

Information  Project 

Management 

Act! 

229 

Info  Select  2  0 

99 

Harvard  Project 

Manager 

call 

Timeline  5  0 

455 

Spreadsheet 

Quatlro  Pro  4.0 

call 

Excel  for  Windows 

299 

Lotus  1-2-3  2.4 

349 

Word  Processing 

Ami  Pro  3.0 

call 

Professional  Write  2.2 

169 

Lotuswnte 

135 

Just  Write 

165 

WordPerfect  DOS/Win 

259 

MS  Word  5.5 

207 

Presentation  Graphics 

Charisma 

339 

Harvard  Graphics 

Windows  3.0 

call 

Freelance  Graphics 

339 

Integrated  Packages 

Framework  IV 

459 

PFS:  First  Choice  31 

89 

Lotus  Works 

92 

Lotus  Smart  Suite  450 

Lotus  Symph    2  2  462 

CAD  DRAFTING 

Generic  CAD  6  0  289 

Design  Cad  20  5  0  175 

Design  Cad  3D  4  0  249 

AutoSketch  3.0  139 

COMMUNICATION/ 
NETWORK 

Carbon  Copy  Plus  6.0  1 07 
Crosstalk 

Communicator  50 
Procomm  Plus  2  0  72 
Laplink  Pro  IV  98 
DOS  FaxPro  47 

Novell  Products  call 

PC  Anywhere  IV  109 

DESKTOP 

PUBLISHING*  FONTS 
Graphics 

PFS  First  Publisher  89 

Ventura  Publisher  499 

Corel  Draw  389 
Publish  III  89 
Express  Publisher  89 

DrawPerfect  267 

PC  Paintbrush  IV  Plus  109 

ENTERTAINMENT 

Automap  49 
Body  Works  45 
Knowledge  Adventure  49 


MS  Flight  Simulator  39 

Falcon  3.0  44 

Sim  City  29 

DATABASE 

Advance  Revelation  739 

dBase  IV  1 .5  449 

Paradox  3.5  467 

Fox  Pro  2.0  449 

Clipper  479 

OPERATING 
SYSTEMS/UTILITIES 

After  Dark  29 

Central  Point  Antivirus  77 

Central  Point  Backup  75 

Central  Point  Commute  77 

Desqview/X  175 

MS  DOS  5  0  Upgrade  65 
The  Norton  Antivirus  2.0  79 

Norton  Utilities  6.01  107 

Stacker  2.0  89 

Norton  Desktop  Win.  92 

PC  Kwik  Powerpak  2.1  84 

PC  Tools  7.1  94 

MS  Windows  3  1  89 

PROGRAMMING 

Brief  3.1  169 

Borland  C++  309 

Macro  Assembler  95 
Microsoft  C  Compiler  6  0  291 

Quick  Basic  60 

Turbo  Pascal  6.0  89 

Zortech  C++  459 


GREAT  GIFT  IDEAS 


PALMTOPS 

Sharp 

Psion 

SCANNERS 

Casio 

OZ-8600  128K  Wizard 

$369 

SERIES3W/256K 

$375 

Golden  Image 

SF-R20 

W/256K 

S299 

OZ-8200  128K  Wizard 

$297 

SERIES3W/128K 

$259 

D  E  64  PRO      800  DPI 

$124 

SF-R10 

W/128K 

S269 

OZ-8000  64K  Wizard 

$279 

SERIAL  LINK  -  IBM  PC 

$99 

D  E.64            400  DPI 

$88 

SF-9500 

W/64K 

$199 

OZ-7620  64K  Wizard 

$239 

Spreadsheet 

S69 

D.E  256  PRO  800  DPI 

$174 

SF-8000 

W/64K 

$119 

OZ-7600  32K  Wizard 

$219 

D  E  256           400  DPI 

$144 

SF-5300 

W/64K 

$89 

OZ-5200  64K  Organizer 

$159 

MODEMS 

ES-600 

Spell  Check 

$89 

OZ-890    PC  Link  -IBM  PC 

$99 

Pocket  modems 

NOTEBOOK  PRINTERS 

ES-610 

Spell  Check/ 

CE-350X  1200  bps  Organizer 

GVC  FMM9696/24V 

$129 

Citizen  PN48  PRO 

$347 

Legal 

$59 

Modem 

$119 

GVC  FMM9648/24 

$95 

Citizen  PN48  STD 

$282 

ES-630 

Spell  Check/ 

OZ-8B02  4800/300  Fax 

External  Modems 

Medical 

$75 

Modem 

$339 

GVC  EXT  FM9696/24V 

$119 

MICE 

ES-640 

Expense  Easy 

$89 

OZ-50P   Thermal  Pocket 

GVC  EXT  FM144/144V 

$279 

Thumbelma  Portable  Mouse  $68 

S-650 

Scientific  Card 

$59 

Printer 

$99 

Truemouse 

$19 

Golden  Image  256  Pro  is 

the  first  hand  scanner  to 
provide  256  shades  of  gray 
at  800  dots  per  inch  Plus, 
it  comes  bundled  with  GO- 
CR  lor  optical  recognition 
of  documents,  Prolmagetor 
Windows  image  editor,  and 
Scan  Utility  for  DOS  Sug- 
gested retail  $299 

SPECIAL 

BUNDLED  PRICE\ 

$174 


CAN'T  COUNT  ON  YOUR 
NOTEBOOK9  The  17  key 
Micropad  with  Pass-Through 
parallel  interlace  is  the  most 
popular  and  universally  com- 
patible numeric  keypad  for 
portable  computers'  Its  *AT' 
style  layout  and  5'  cable  allow 
any  user  to  fly  through  high 
speed  data  entry.  Fulry  pro- 
grammable. Avail  in  blk- ivory 

SPECIAL  PRICE 

$72 


Thumbelma  is  the  smallest, 
lightest,  full-function  trackball 
available.  Thumbelma  mounts 
right  on  most  keyboards  so  it 
takes  up  no  desk  space  at  all. 
Hand  held,  Thumbelma  lets 
you  lean  back  while  control 
img  your  most  demanding  ap 
plications. 


SPECIAL  PRICE 
S68 


Hunter's  Policy 


Hours:  K;00am  In  6:(¥)pm  ("ST.  Monday  »»  i*nda> .  •  Prices  subject  to  change 
without  notice,  call  for  current  prices.  •  Mi  days  a*tum  policy  on  non-defcvtivc 
products.  •  All  products  earn  only  manufacturer's  warranties.  •  I5£  restocking  fee 
on  non-defective  goods.  Call  for  RMA  before  returning  product.   S5.IX)  on  C.O.D. 

•  Visa  &  MC,  personal  and  company  checks  accepied,  no  surcharge  •  Credit  card 
not  charged  until  order  is  shipped.  •  Shipping:  CPS  Ground.  S7  per  order  up  to  7 
lbs,  $1  per  lb  above  7  lbs.  Next-day  and  second-day  deliveries  available.  •  Corporate 
PO's.  FPO's  .  and  APO's  welcome.  •  Government  and  education  pricing  available 

•  No  minimum  order.  •  Noi  responsible  loi  typographical  errors. 
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VMRECT 
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UNO  ASSOCIATION 


CALL  US  TOLL  FREE 

1-800-800-9555 

Fax  (713)530-2025 
Customer  Service  -  (713)  530-9828 

Hunter 

10816  Kallstone  Road.  Suite  510,  Houston  TX  77099 
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PC  MagNet 

Windows  3.1  Utilities:  Our  on-line  service  has  software 
that  lets  you  take  full  advantage  of  the  environment 


BY    REED  BUTLER 


With  the  release  of  Microsoft  Windows 
3.1,  shareware  authors  have  produced  a 
host  of  programs  that  enhance  the  Win- 
dows environment — everything  from  di- 
agnostic information  to  after  hours  fun. 
In  this  column  we'll  tell  you  about  a  few 
such  popular  downloads  available  on  PC 
MagNet  and  ZiffNet. 

If  you're  curious  about  your  ma- 
chine's performance  while  it's  running 
Windows,  two  tools  that  can  help  you 
measure  your  system's  resources  are 
WINBENCH  and  SYSUSE.  These  utili- 
ties will  help  you  make  informed  deci- 
sions about  upgrading  or  simply  about 
how  many  minimized  programs  you  can 
run  at  once. 

WINBENCH  refers  to  the  PC  Maga- 
zine Labs  graphics  performance  tests  for 
Windows.  It  is  a  standalone  system  evalu- 
ator  that  provides  a  series  of  memory  and 
disk  tests  that  let  you  compare  your  ma- 
chine's performance  to  a  predetermined 
base  performance  level.  Reports  can  be 
generated  against  benchmark  compari- 
sons or  by  speed  and  timing  measure- 
ments of  specific  system  resources.  It  is 
a  valuable  source  for  determining  the 
strengths  and  weaknesses  of  your  setup 
and  helping  you  decide  where  your  up- 
grade dollars  would  best  be  spent. 

SYSUSE  is  a  real-time  system  re- 
source monitor  that  you  load  in  either 
your  WIN.INI  file  or  your  Startup  group 

Windows  3.1  Utilities  on  PC  MagNet 


Program 

Filename 

Forum 

Library 

PCSPEAKER 

SPEAK.ZIP 

UTILFORUM 

LIB  10  WINDOWS 

SOUNDWAV 

SNDWAV.ZIP 

UTILFORUM 

LIB  10  WINDOWS 

andAUTOWAV 

SYSUSE 

SYSUSE.2IP 

PBS 

LIB  2  WINDOWS 

VBRUN100.DLL 

VBR100.ZIP 

PBS 

LIB  2  WINDOWS 

WINBENCH 

WINBEIM.EXE 

UTILFORUM 

LIB  3  LAB  NOTES 

WINTREK 

WNTREK.ZIP 

AFTERHOURS 

LIB  3  GAMES 

Figure  1:  To  got  to  the  flies  mentioned  in  this  article,  type  GO  ZNT:  followed 
(wtthout  a  space)  by  the  Forum  name  listed  here. 


and  configure  to  run  minimized.  It  will 
then  track  CPU,  memory,  disk,  and  total 
resource  usage,  either  in  a  numeric  dis- 
play while  the  program's  window  is  open 
or  as  a  bar-graph  display  on  the  pro- 
gram's jcon  while  the  program  is  mini- 
mized. Running  SYSUSE  minimized  is 
especially  convenient  for  tracking  the 
percentage  of  system  use  while  opening, 
closing,  and  executing  programs. 

One  of  the  most  frustrating  things 
about  Windows  3.1  is  the  lack  of  a 
speaker  driver  that  would  allow  you  to 
hear  the  .WAV  sound  files  that  come 
with  the  Windows  3.1  package.  PC- 
SPEAKER  is  a  device  driver  that  allows 
.WAV  files  to  be  heard  over  the  PC's  ru- 
dimentary speaker  system.  While  it 
hardly  rivals  the  sound  quality  of  a  good 
sound  board  and  quality  speakers,  it  does 
let  you  hear  sounds  other  than  the  simple 
PC  beep. 

SOUNDWAV  and  AUTOWAV  al- 
low you  to  fix,  randomize,  or  pattern  the 
execution  of  a  group  of  .WAV  files.  This 
can  be  a  lot  of  fun  if  you're  tired  of  hear- 
ing the  same  sound  for  the  same  action 
every  time  you  use  Windows.  SOUND- 
WAV,  the  main  configuration  program, 
lets  you  assign  files  to  sounds,  set  multiple 
directories  for  .WAV  file  libraries,  play 
the  sounds  to  test  them,  and  choose 
whether  the  sounds'  files  are  to  be  fixed, 
selected  randomly,  or  selected  sequen- 
tially in  ascending  al- 
phabetical order. 

AUTOWAV 
swaps  the  WIN.INI 
System  Sound  file- 
names for  those 
sounds  you  have  set 
up  with  SOUND- 
WAV  as  random  or 
sequential.  You  can 
launch  it  at  any  time 
by  double-clicking 


on  its  icon.  As  AUTOWAV  is  neither  a 
TSR  nor  a  Windows  background  task,  it 
carries  no  system  overhead.  It  works  by 
writing  file  information  back  to  your 
WIN.INI  file  from  its  own  SOUND- 
WAV.INI  file,  and  executes  quickly  and 
transparently.  SOUNDWAV  requires 
VBRUN100.DLL,  the  Visual  Basic  dy- 
namic link  library,  which  is  not  included 
in  the  archive  (see  list  below  for  location). 
Registered  owners  of  SOUNDWAV  re- 
ceive over  10MB  of  high-quality,  newly 
recorded  .WAV  files  at  no  extra  cost. 

For  those  of  us  who  need  a  break  from 
real  work  at  the  computer,  there's  WIN- 
TREK — one  of  the  hottest  Windows 
games  around.  You  command  the  bridge 
of  the  starship  Enterprise,  and  your  mis- 
sion is  to  get  to  your  destination  in  time 
and  intact.  That's  not  an  easy  feat  with 
this  game,  but  trying  to  accomplish  it  is 
great  fun.  You  have  control  over  all  the 
starship's  resources,  and  you'll  find  the 
real  key  is  to  reserve  enough  of  your  di- 
lithium  crystals  to  keep  your  shields, 
phasers,  and  warp  engines  operational. 
WINTREK  features  readouts  of  all  your 
systems  so  you  can  balance  resource  use, 
a  grid  map  to  help  you  locate  your  ene- 
mies and  map  a  route  to  Starbase,  and 
some  feisty  alien  commanders  skilled  at 
search-and-destroy.  Be  prepared  for 
some  enjoyable  hours  with  this  one. 

FINDING  THESE  FILES  You  can  access 
ZiffNet  from  any  CompuServe  !  prompt 
simply  by  typing  GO  ZNT:  followed  by 
the  name  of  the  area  you  want  to  access. 
Figure  1  shows  where  you  can  find  the 
files  mentioned  in  this  column.  There  is 
a  monthly  fee  of  $2.50  for  ZiffNet  mem- 
bership. Connect-time  charges  for  access 
to  file  downloads  and  other  features  are 
at  the  standard  hourly  rate  of  $6.30  for 
300-bps  service,  $12.80  for  1.200-bps  and 
2,400-bps  service,  and  $22.80  for  9,600- 
bps  service.  □ 
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Si©** 

AND  MORS 


IBM 


Computer  Memory 
zenith 


PS/1 

a 

PS/2 
.'» 

PS/2 
W 

PS/2 
21 

PS/2 

PS/2 
PS/2 


2S6  58451 

•  92F995S  

SO  286  tlwnyon  Hum  U972S9 
M  S0F5560  _ 


S99 


s« 


ssa.  is.  va  soi  sssi.  is.  *ss».  is.  n  i  ■ 

USOM)  5*9  2JB    WHO  $71 

70-*21:  A61: 121;  M1 

uswn  ______  $n 

SSSI  IS.  USX  SSSI  IS,  65S<  IS.  54F50II  1  CtttM 
I  54(2955  OC S7HS77   S I J 1 

ssa |  is.  i«g 

I  645012S  $509 


90.  »5  no  P75  install  lu  pani 

I    6150128        SU9   SSI    MSO150  SIM 

for  SO  507  SSSI  M.  tSSM 

Wl  «t>  2n       US72S9   S2tt 

16MB  mil  2H      6450(09   $509 

Dojmi  tor  111  mMH!  70  JIM  SO 
2  14Mlan»2MJ     S4B077  S521 

Compaq 

Prauxj  5/25:  J/21n 

SB     111758  001  ...  SN  IM 
MMM  20.  201*0  25 

11S1S2  001 


2MIH  2  584 '20;  2S;  S5  Md  SSI 

wi  2uno*E  $*•  an 

TMIttl  1  SMSJ.  2S6P1 .  7  IS 

am  Dt  2  605  1  ... 

2tmt«  486  SSI  I  2SE 
Um    7JU200K2  Sin  KB 

Hewlett-Packard 

•Kin  OS/MS:  20PC  B/20PC  2SPC  2K 

1MB  mi  01542*  Or  016424  S169 

KKta  586  I6N  5*6  20* 

2M    D240U  S99   SMI    0210—  S519 

VKtri  486  PC  I  Instill  u  umi 

MB    OMSU  5*1  MB    021S2A   S54I 

Intra  586  25,  486/231,  SIT  IttStM  II  pars) 

2«l  025811  SM 


5199 


U17l!  001  S2SS 


(  216  17  SI  16  M  SI  20 
2BIU1  OP  410  8105  S99 

Nm»  5S6  20  2S 

2MB    APCH4SS      $529   SMI    «P(  H656 
POMtmatl  5S6  55(  MO  486  25! 
2S59I  OP  410  5101    SIM 


S169 
$259 


iS/W 


112551  001 


$169 


I  115614  001   S249 

I  786N  StM.  I  SMK;  586SI  20  20*  PocUOIr 
IMC;  ■  Srrtrs  r  ipinsion  beams  SfTtpaPro  IT  Sertei 
«■     111688  001  ._  549    2MB     118689  001  $71 
4MM    111190  001    5141   IM    112ST7  001  S509 
DKIPm  586  S  5  416  55.  Md  SrsttaPro 
2Stt     115144  001     5109    SMI     116561  001  ...  $299 

ontpro  sua  uta.  sntraprg  it  152  hi  Eip  oojra 

2  64M1.  7M  129160  001   SSSI 


11110  586  51.  ITS  286  586 
7MI     S00510  002      S89  • 

Prrailm  586  25  55  551  PrtBII 
1MI  M/BPI 

■mo  4  55  IK/25; 
2MB  »  HPS 

pnrnaaiicMi. 

4MB  a  DPI 


B  500510  001 
I II  S86SI  16  20 


5179 


500210  005:002   SSI 

11  S«llr  Si  4  S5 

500718  004  210  005   $121 

586  551  aM)  536 SI  16 

500780-004   $141 

586  551  486  551  Seme  SI  4  55  into  486 
SBI  •  WPI  S007M  001  _.._$» 

Please  call  for  any  upgrade  not  listed. 


Laptop 

AST 


&  notebook  Memory 


Compaq 

I  5/20  M0  3/25 


It!  216  Uotrtool 
til  5S61  70 
IT!  Utt  20;  25  MtttOOt 
SIT  586  Motrtoot 


nuooot  2M 


Dell 

•L20  MO  P.L2S  IMUOoot  j<M 

212*  aat  520N  lama  -*!afv1. 

212H  IlW  S20M  «  • 

Everex 

Irmpo  u  HottOool  a 
Tempo  Cimff  Notrfjool  21 

IBM 

PS/2  0579  COM*  Notvbool  4<  • 
P751  NotcOool  l*UI 

14051  aaj  N  s  ssi  laptop 


14051 

Ultnutf  ill.  si  2s c 
imnun  si  20  si  20P 

4  286  58651  16 
1586 


NEC 


SI9 

sei- 
sm 

5429 
$109 
$151 
...  Slf 
S209 
SWI 
$239 
SM 
SIM 


-  S17I 
519 
$129 

$51 
$119 

55*9 
5669 
$179 
$249 
$149 
S2M 

$179 
$259 
$179 
$329 
$109 
S2M 
$119 
$419 


Texas  instruments 

IrmWiti  5000  MUSI  2BI  519 

TrjPMBJtf  4000  4MB  ___  $219 

Toshiba 

TSOOOSt  IE,  IE,  200051.  SU  220051     2BI   S99 

411  5169 

SMI  $529 

T1200II.  1600.  *nd  110OI 
T5I0O5I  5200SI  nt  5IC 


T32O0 
15  50051 


14400  MlO  16400  51  SIC 


TSW0 

T5200  TS200C  4 


zenith 


1  586  SI  SU.  511 
158651 
SupmPort  51:  2861;  SHasPort 
Saptnpon  286  2SM 


2MB 

ajpj 


TnttsPorl  386  5866  MM  

Other  Upgrade 

1450SI  2MB  

:  1500  SMltS  4MB   

i       CH70.  CJ270.  C7370  SBI  

Md  Bait* 
mm) 


Sn; 


6220 


SK 
SM 
■  $149 
$139 
$159 
$211 
$119 
$219 
5599 
...  SM 
SM 


51*9) 
SIM 
5109 
$119 
$159 

SM 
$279 

SM 

5 

$1*9 

$229 
559 
SM 
S99 
$209 
$105 


Laser  Printer  Memory 


Hnmn  Paau m  umm  up.  m.  mp 

1110 

Brollwr  HI  8.  IE.  10.  If 

7MB  334751 

SM  1MB 

534771 

$151 

1BI    Ml  810  5129 

TBI 

■§-•20 

S169 

WwHtl  PXUrO  LiSMJfl  II  HO  110 

PJIUUMIK  4410  jnS  4450 

2BI  134441 

5102  4MB 

55445B 

5160 

2BI    O  P441  $121 

4BI 

PI  n  «  

'/.99 

HPBHjn  parUro  um  m  mil 

PauUUC  44501  IM  4420 

1BI  C2065* 

$49  4MB 

D065* 

$1*9 

2MB    KX-P441  S1U 

4MB 

MB/*  

S199 

Hrwmi  pjoum  oku«  soo  sooc 

OkU4S*r  too 

2561 

227071 

$51 

1MI     70014701   S7I 

7MI 

on  pb  >/« . 

S99 

IM  laur  1029  Ul  BO 

BBS 

THJS  IISTnuMRtt  BMroLKff  MKI U 

2MB  1183534 

$109  IBB 

MI3555 

5149 

1BI                    2555751  0001 

549 

Canon  IBP  I 

Epson  I  PI  6000 

TBI     563  2230 

$t19  TBI 

pa  •/«  

SHI 

2Bi    BSB01  _  SM 

4MB 

PB  B/»  

S169 

Canon  IIP  III  mo  SHI  Plus 

Epson  IttUuLiuc  II  EPl  SOOO 

2BI     565  2550 

5249  sm 

565  2560 

S2M 

7BI    Pa  «.'•  SKI 

4MB 

PN  N  1 

S7S9 

■n-l  M  m.  technoloRy  corporation 
Turn  your  286  into  a  S86 

For  Windows  e-nhinced  mode,  true  multitasking  bxl 
ground  operation  lor  Windows  5  1,  OS/2,  and  586 
software  SX  Now1  includes  a  Math  coprocessor  sot  let, 
8U>  cache  and  imprnes  system  performance  by  up  to 

350%. 

IX/Bowl  Is  now 
available  for: 

HP  ES286/12  I  ESS 
Epson  Equity  lie  and 
Epson  Equity  iipius 
IBM  Original  AT 
and  «T,  286 
aci  1800*,  I,  C 
AST  Print  286 
and  Bravo  286 
Compaq  Portable 
III  and  DeslPro  286 
NEC  PowerMate  286  •  and  Portable  * 
IBB  PS/2  2S/286.  50286  SO.  502, 1  60 

"Kingston  Technology  Corp.'s  SX-Now!  Is 
the  undisputed  performance  champ." 

PC  BajJUM.  Oct  29, 19971 

20MH1 SX/NOW!  $509 

25MHZ  SX/N0W!    $559 

55MHZ  SX/NOW!   $599 

Mk  Megahertz 

-'corporation 

Internal  Pax  Modems  for 

AST,  Compaq,  IBM,  Sharp,  ti. 
Toshiba,  and  zenith  laptops. 
9600  FAX/9600  Modem 

V  !2  Bodea  Btt»  »  »2/V  42bts  tmmm 
nirouglipiit  up  to  38.W0  bps   $549 

Megahertz  modems  include: 

•  last  inscallatioi  attti  illustrated  user's  gwde 

•  Software  included        •  free  technical  support 
■  Full  S  tear  aarraoti      •  Hares  compatible 

Internal  Modems 

2JMOPS  B/V.MWS  MNP  5  5179) 

internal  FAX,  Modems  wren  Send  I  let  Mm 

24  9600bps  a  V  42blS  MNP  S  $299 
96,  9600bps  B/V.42bK  MNP  S  $549 

For  all  laptop  and  Notebook  computers 

Poclet  FAX  Modem  witti  Send  &  Receive 

24  9600bps  a  ft  42bis  MNP  5  Sena  »«  Fai  5271 

BdCPfci 


ItlSlAltCH  IMC 


Expansion  Boards 

SOU  CM  IT  S12I  2MB  for  XT  MB  PS/2  25/286 IH  50/236 
nucmwi  PrtwMMl  UB  40  eipanded  aeaon  OBB. 

1/5121   SHI  B/1.S8B  SOS 

B/1BI   5162    •2MB   __.  5225) 

2  SBI  bmbbfi  lead  (or  I02M  i*  10586 
IBM  cofflpiOMf  aacniies  runnmq  up  To  55BH1  Get  conrrn 
nonal  utuatM  IUB  EMS  4  01  aM7«  eittaM  BIBin. 
3  OS/2 

 SHI   .  6MB    5299 

a/in  _  $2*9  a/an  SIB 

I0C4BM  AT  I/O  P1U1  2-4MI  M*aon  ttwrfl  uac  «  AT  Pitts 
Bttk  1  Hrta  Md  1  pjralM  port  uses  IB  1 1  DKAMchipi 

 StM    »  4MB  5271 

Video  Cards 


Boca  Research 

US«  IU  125*11  6401480  H  COW  . . 

i  .  .1 151211 102*176*  16  color 
Super  l  «l  1B1 102*17(1 256  rotor 

Diamond  Computer 

21011  16  7  million  colors 
irue  color  UrO 


SIS 


$209 
$1*9 


Guarantee 

confluence! 

First  Source  International 

"The  only  Source  for  computer  upgrades" 

•  50  Oaf  Money  Baca  Guarantee 
100%  compatible  in  form,  fit. 

and  function 

•  User  installable  products 
Installation  instructions  included 

•  Toll-free  technical  support 

•  Thousands  of  items  In  stock 

•  Manufacturer  s  warranties 

•  Corporate  PO  s,  APO/FPO's 
•  Government  &  Educational  pricing 

International  orders  welcome 
Special  volume  pricing 
•  24-hour  fax  line 

Same  day  shipping 

•  Overnight  delivery  available 


z 

CIBBJ.I 

-  Visa,  MC,  AM  EX,  and  Discover  accepted 

•  No  surcharge  on  credit  cards 

•  Call  for  any  items  not  listed 
We'll  meet  or  beat  any  advertised  price 

Toll  free  from  anywhere 
In  the  united  states  or  Canada 

800/535-5892 

International 

7W588-9866 

Facsimile 

714/588-9872 

Business  Hours 

Monday- Friday,  8AM-5PM' 
Saturday,  10AM-SPM,  P.S.T. 

0'fT  *B»a 


4  I  L  '  1  I  I  ' 


Mail  orders  to:  First  Source  international,  Inc. 
56  Argonaut,  Suite  140 
Aliso  Viejo  California  926S6  USA 

Terms  and  Conditions 


we  // meet  on  6eat  anu  a d v e ntiie d /u m'&ef 

CALL  THE  UPGRADE  EXPERTS  TOLL  FREE  800-535-5892 


Network 


3COM 

3C503  Etherllnk  11/  5-pack  189/799 

3C503TP  10  Base  T  229 

3C50SB  Elhernel  Plus  579 

3C507  Etherllnk  16  279 

3C523  MCA  Ethernet   299 

ARTISOFT 

Staner  Kit  2mbps/AE2  325/459 

Staner  KHAE3  539 

Lan  Cards  2mbps/AE2  129/199 

lan  Card  AE3  229 

Central  Station   419 

NOVELL 

Novell  Lite  1  0/slarter  kit   69/409 

Netware  2  2  5/10  User  519/1099 

Netware  V. 2. 2-50  user  1969 

Netware  3  11  20/100  User  1699/3648 

Netware  3  11-10  User  137S 

NE1000/NE2000    129/155 

NE  3200  669 

Access  Server  1595 

SMC 

PC130/PC130E    75/99 

PC600WS/PC600FS  129/209 

HUB  8-Active/4-Passive   249/69 

Elhercard  8  tail.  1 6  bit  129/149 

Token  Card  8  blt/16  bit  349/399 
10  Base-T  Card  6  M/16  bit  185/205 

3608TP  10BT  concentrator  409 

3106  16  bit  Elhernel  10BT  coax  „  159 
3512TP  Ether  10BT  cone  12  port  709 
THOMAS  CONRAD 

TC404S  16/4  Token  Ring  499 

TC6151-11  16port  smart  hub  679 

TC6242TC6242-TP.    69/99 

TC6245TC6245-TP.    199/219 

TC6045/TC6045-TP.  199/219 


Network  Software 


Borland  D  Base  IV  LAN- 1  user  249 

Borland  Quatro  Pro  V  4  0  ntwkable  319 

Close-Up  Lan  2user/6  user  249/479 

Foxpro  Lan  6  user  539 

Lotus  2  4  server/node  559/339 

Lotus  3.1  server/node   62S/409 

Norton  PC  Anywhere  V.4.5  119 

Norton  PC  Anywhere  V.4.5  Lan  325 

Peachlree  Network  Accounting  469 

Procomm  Plus  Network  5  pack  325 

Untouchable  Network  429 

Word  Perfect  Oltice-  5  user  289 

Wordstar  2000  LAN- 3  pack  259 

X  Tree  Virus  Sate  Lan  379 

X  Tree  Net/  tor  Unix  319/189 


Software 


Aldus  Pagemaker  499 

Carbon  Copy/Close  Up  1 10/109 

Clarion  ProDeveloper  449 

Clipper  5.0  469 

Corel  Draw  365 

Obase  IV  1.5  369 

Desqview  366  129 

Foxbase/FoxPro   195/449 

Freelance  Plus  309 

Harvard  Graphics  359 

Lolus  2  4/3  1  PIUS   345/379 

Lotus  Symphony  469 

Lotus  tor  Windows  416 

Smart  Suite/Upgrade  449/339 
Microsoft  Windows  3  1 /Word  89/219 

Microsoft  Word  tor  Windows   299 

Microsoft  Excel  lor  Windows  319 

Norton  Desktop  lor  Windows  94 

Norton  Utilities  6  0  ns 

Norton  Antivirus  85 

Peachtree  III  Complete  DO  169 

Paradox  call 

Q4A  4.0  219 

Qualtro  Pro  299 

Ventura  Desktop  Publishing   479 

WordPerfect  5  1  ,"  255 

Word  Perfect  tor  Windows   269 

Wordstar  7  0/2000*  259/225 


Chips 


After  9  years,  We're  Still  Doggedly 
Determined  to  Give  the  Best  Doggone 
Service  and  Prices  to  PC  Users! 

1-800-438-6039 


Monitors 


INTEL  387-33    95 

387  SX  16/20   69 

CYRIX  SXW20/2S  77 

SX33  95 

DX33/40    95/125 


Notebooks 


TEXAS  INSTRUMENTS 

3000-60/60/120  2025/2195/2569 
3000  Win  SX-60/80  1995/2339 

3000  Win  SX/120    2699 

TM4000  Wlr»  4MB 

SX/1 6  w/  80MB  HD  21 79 

SX  25  w.  120MB  HD   2399 

DX  '25  w/  120MB  HD  2899 

LIBREX 

SX/20  •  4  MB  W/40HD  1250 

SX/20  •  4  MB  W/60HD  1325 

SX/20  •  4  MB  W/80HD  1450 

AST  386SX-20 

43V -w/ 40MB  "2MB  1995 
63V  •  w/  60MB  •  2MB  2299 

NEC 

Ultralite  SX20  w/  60    2539 

Uflralite  SX20  w/  60    2599 

Ultralite  SX25  color  w  80  4999 

EPSON 

NBSL-20/25   1525/1775 

w/ 60/80/120  MB  HD  ....  389/542/756 

NEC  MULTISYNC 

3FGX/4FG  689/769 

PANASONIC 

1361/1395    329/439 

199 1-20"  1280X1 024   1559 

SAMSUNG 

Flal  White  ML4571    119 

CVB  4995  Syncmasler  2E  269 

CVM  4967  Syncmasler  3E   299 

CTX 

5468/5468NI   289/329 

3436  Multiscan  28   399 

1760  17-  VGA  28  815 

5439/5432    229/275 

NAN  AO 

907OU/90801  869/1025 

5501/5601  1149/1899 

VIEWSONIC 
7/6/6SF  1069/369/629 

ATI 

VGA  Integra  S12K  69 

Graphics  Vantage  imb  229 

Graphics  Ultra  w/  1MB  459 

8514  Ultra  Plus  w/  1MB   369 

VGA  Wonder  XL  ml  1mb   149 

SOC4 

Basic  VGA/Super  VGA  63/129 

CARDINAL 

VGA  700/732  W/1MB  119/139 
900  w/  1mb/7000    225/169 

ORCHID 

Prodesigner  II  w/ 1  mb  165 

Fahrenheit  1280  degree  with  1  MB  289 

VIDEO  SEVEN 

10241  PIUS  W/512  95 

V  RAM  II  1  mb  269 

Win.  VGA  w/  1  mb    lfio 

CARDINAL 

2400  INT/EXT   o;  04 

2400  I  NT /EXT  w/MNP  89/99 

9600  INT/EXT  249/279 

96/24  Fax  modem  INT  69 

HAYES 

Ultra  1  44  V  32    679 

Ultra  9600  ext  599 

Optima  9600  V.32  349 

HE  WLET-PACKARD 
Plain  Paper  Fax  200/310  999/1339 

INTEL 

Satisfaction  Modem  200/400  309/409 

PRACTICAL  PERIPHERALS 

9600  V  42  Int/Ext  269/279 

1  44FX  lax/modem  Int/Ext  350/369 

US  ROBOTICS 

16  8  HST  ext  W/ASL  569 

Oual  16  8  HST  ext  799 

Shared  Access  KI1  649 

ZOOM 

FC  9624    99 


Printers 


Video  Cards 


Modems  &  Fax 


CANON 

LPB4./LBP8.  919/1499 

BJ20   399 

BJ  300/330   469/599 

DICONIX 

180SI/701   299/439 

EPSON 

LXB10/AP  3250   155/219 

FX850/FX10S0  289/379 

LQ570/LQ870  269/435 

LQ1070/LQ1170   375/579 

LO.25S0  649 

EPL6000/7S00   1295/call 

DFX5O0O/80O0  1269/2139 

HEWLETT-PACKARD 

Laser  Series  ID  1549/2599 

Laser  IIP/IMP   669/1069 

Desk  Jet  50O/50OC  399/759 

ibm  Later 

6/6P  1479/1825 

10/1  OP  1749/2899 

NEC 

Silentwrtter  95    1469 

OK  IDA  TA 

184/380    229/219 

320.  /390.  314/439 

321.  /391  +  435/595 

393./393C.  919/999 

400/800  LASER  599/925 

810/820  LASER  1064/1249 

830/840  LASER  1269/1589 

3410    1299 

PANASONIC 

1123/1124i   199/275 

1624/1654    339/539 

2160/2123  175/255 

1695/2624    369/379 

4410/44501  649/1079 

4430/4455  909/1719 

QMS 

PS  410/815   1529/2949 

Color  Script  100  model  10p  4999 

LASER  ACCESSORIES 

Upgrade  tor  HP  III  1  mb  79 

Upgrade-  HP  III  2mb/4mb  109/179 

Pacific  Data  25-N-1   249 

Pacilic  Page  PE/PEXL  269/649 

Pacific  Connect  256K  249 

Complete  Font  Library  249 

Font  Bank  Cartridge  1  5  Mb  269 


Memory  Boards 


AST 

SIX  Pack.  W/384K  XT  129 

Six  Pack  286  W/OK  AT  95 

Rampage  PC  w/ 1  mb  285 

ORCHID 

Ramquest  16/32  wOK  PS/2  199 

Ramquest  8/16  w/OK  XT/AT  129 

ACCELERATOR  BOARDS 
OrchldTlny  Turbo  286  Xtra  179 


Bulldog  Systems 


Bulldog  s  Standard  Configuration 
Dual  Floppy  Drives  •  Super  VGA  Card 
with  1  Mb  RAM  •  14"  Color  VGA 
Monitor  (1024  x  768).  DOS  5.0  • 
Windows  3.1  •  Mouse  •  1  year 
warranty! 
386  SX  25  w.  2  MB  ml  80  MB  HD  .  1249 
386-33  (64K  CACHE)  4MB  .  130HD 
$1549 

486-33  (256K  CACHEV4MB,  213MB  HD 

$2395 

486-50  (256K  CACHEHMB  213MB  HD 

$2650 

Call  tor  othar  configuration* 


Drives 


CON NE R 

120  IDE  3  5/200IDE  3  5  329/499 
IOMEGA 

90  MB  Insider  Transportable  579 '689 

Dual  90  ext  1495 

MAGNA  VOX 

461RSEXTCDw/  software  369 

MAXTOR 

7120A  130  mg  369 

7213  A  210  mag  569 

MICRO  SOLUTIONS 

Backpack  Ext  Floppy  1.2/1.44  169 
NEC 

CDR  64  int/74  ext  509/549 
CDR  37  portable  369 

QUANTUM  PASSPORT  XL  removable 

50MB/105MB   359/495 

120MB/240MB  699/869 

SEAGATE 

ST3096A  89  mb  IDE  269 

ST3144A  120  IDE  379 

SYSGEN-Moblle  Dltk 

40/60/120    399/569'649 

FLOPPY  DRIVES 

360K/1  2MB/1  44MB  59/59/59 


Tape  Drives 


■MM 

Aceutrak  120/250  189/239 

COLORADO  MEMORY  SYSTEMS 

DJ10  120  Meg  Inl  Jumbo  199 

DJ20  250  Meg  Inl  Jumbo  259 

Trakker         120  319 

Trakker         250  439 

QFA  700  Meg  Int  719 

MICRO  SOLUTIONS 

40/120  Backpack  365 

80/250  Backpack  429 

Microsoft  Mouse  w/Windows  3  1  149 

Microsoft  Ball  Point  Mouse  116 

Logitech  Fotoman  525 

Logitech  Scan  Man  256    2  69 

Sound  Blaster  Pro  169 


610  Industrial  Park  Drive 
Evans,  Georgia  30609 
PO  Box  21 1043,  Martinez,  GA  30907 
OPEN  weekdays:  8:30  a.m.  to  6:00  p.m. 
(706)  860-7364  •  FAX  (706)  860-7358 

BULLDOG 

COMPUTER  PRODUCTS 
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mm 


MONITORS 

CPD-1320...  14'  1024  x  768...  341.50 
CPD-1304...  14"  640  x  480.  ..  625.50 
CPD-1604...  ir  1024x768....  1043.50 


DATA  CARTRIDGES 

DC20O0  13.96 

DC2000  w/Formal  18.85 
DC2080  w/Format  20.15 
DC2060  w/Format  24.05 

OC2120  18.95 

DC2120  vv/Format  24.15 

DC300XLP  19.10 

DC600A.  19.95 

DC6150  21.50 

DC6250.   25.75 

DC  65 25   31.60 

AUTHORIZED  DISTRIBUTOR 


DISKETTES 

3.50" DS   6.79 

3.50*  OS  w/DOS...  7.49 

3.50"  HD  11.49 

3.50-  HD  w/DOS..  12.29 

5.25' DS   4.79 

5.25"  DS  w/DOS...  5.19 

5.25'  HD   8.29 

5.25"  HD  w/DOS...  8.89 
HEAD  CLEANERS 
3.50*  Head  Cleaner  6.95 
5.25'  Head  Cleaner  6.96 
DATA  STORAGE  PRODUCTS 


Data  Cartridge  Head  Cleaners 

Allsop  2000  SERIES....  17.25 
Allsop  6000  SERIES....  18.20 


4mm  &  8mm  Head  Cleaners 

4mm  Sony..1 1.25  ■  8mm  Maxell..  13.25 


ZENITH  ¥% 

data  systems  Kfil 


Notebook  Computers 

ZNote  320-LB  ( 386  SL ) 

20MHZ.  W/60MB  HD,  2MB  RAM  2179.00 

ZNote  320-L    ( 386  SL ) 

20MHz.  W/60MB  HD,  2MB  RAM  2389.00 

ZNote  325-L    ( 386  SL ) 

25MHz,  W/85MB  HD,  4MB  RAM  2895.00 

ZNote  325-LC  ( 386  SL  -  Color ) 

25MHz,  W/120MB  HD,  4MB  RAM,  ...  4989.00 
Accessories 

*  ZA- 325a-  3  Battery  Pack  (  NIMH  )...  219.00 

*  ZA-3250-6  Charging  Cradle  (  Ext  ).109.00 

*  ZCC-2  Executive  Carrying  Cat*.  99.00 

*  ZLN-160  LAN  Adapter  (  Ethernet )...! 29.00 


CD  Rom  Drives 

( Internal  &  External  ) 

CALL  for  PRICES 


Canon 

BUBBLEJET  PRINTERS 

BJ-10ex  portable   289.90 

BJ-20  w/sheet  feeder  376.95 

BJ-300  N-Carriage  426.95 

BJ-330  W-Carriage   576.95 

BJC-800  (  color  printer ).  CALL 

Laser  Printers  Call  For  PRICES   


maxelL 

DATA  CARTRIDGES 

DC2120  15.95 

DC600A.  16.89 

DC8150  17.79 

DISKETTES 

34*  DS   6.49 

3.5'  HD  10.49 

3.5'  HD  W/DOS  10.99 

5.25'  DS.  4.49 

5.25'  HD  7.25 

Certified  Beck-Up  Tape 

4mm\60M  10.95 

8mm\112M   9.95 


DATA  CARTRIDGES 

DC2120  16.95 

DC600A.  18.10 

DC6150  19.20 

DC6250   24.15 

DISKETTES 

3.5'  DS   6.95 

3.5'  HD  11.29 

3.5"  HD  w/DOS  11.95 
BULK  (No-Logo) 

3.5'  DS  51 

3.5'  HD  92 

Certified  Back-Up  Tape 

4mm\60M  12.45 

8mm\112M  12.29 


DISKETTE  CONNECTION 


(EAST)  800-451-1849 


FAX  (  405  )  495-4598 


(  midwest  )  800-654-4058    (  west  &  hi  )  800-621  -6221 

**  Mn.  Order  $20.00   -   NO  SURCHARGE  on  VISA  /  MC   -   COO  orders  add  $4.00 

Shipping  charges  by  Ham*  &  datvary  required  -  Press  subject  to  change  without  notice 


CIRCLE  249  ON  READER  SERVICE  CARD 


P.C.  INNOVATION  COMPUTERS 


PCI-486-LOCAL  BUS 


Intel  486  CPU   

6  Layer  Local  Bus  MIB 

Cache'  Ram* 

4Mb  Ram,  Exp  To  32  Mb 

1.2  Mb  5.25"  Drive 

1.44  Mb  3.5"  Drive 

**Mb  15ms  IDE  H.D.  w/cache' 

l'arallel/2  Serials/dame 

Clock/Calendar 

Enhanced  Keyboard  101 

16  Bit  SVGA  Card  1  Mb 

14"  SVGA  Monitor  (.28)  N.I. 

Ituilt  in  Coprocessor 

230  Watt  Power  Small 

MS  DOSS.O/manual  ' 

MS  WORKS  2.0/manual 

MS  WINDOWS  3.1  manual 

Microsoft  Certification 

FCC  Class  B  approved 

72Hrs.  Burn  In 

Free  Lifetime  BBS  support 

1  Year  Part/Labor  warranty 

Choice  of  AT/Mini  Tower  case 

Local  Bus  Video  Optional 


•MK  Cache 

486SX-25 

$1399 

•vi«l  Mb  BJ>. 
*«4K  Cache 

486DX-33 

$1599 

•*w/L»  Mb  HJ>. 
t«L  Cache 

486DX-2-50 

$1849 

~w/17S  Mb  HJ>. 
'ISOt  Cache 

486DX-50 

$1999 

••w/210  Mb  HJ>. 


PCI-386-SYSTEM 


•  PCI  386  CPU   

•  Cache'  Ram* 

•  4Mb  Ram 

•  1.2  Mb  5.25"  Drive 

•  1.44  Mb  3.5"  Drive 

•  105  Mb  15ms  IDE  H.D.  w/cache' 

•  Parallel/2  Serials/Came 

•  Clock/Calendar 

•  Enhanced  Keyboard  101 

•  16  Bit  SVGA  Card 

•  14"  SVGA  Monitor 

•  230  Watt  Power  Supply 

•  MS  DOS  5.0/manual 

•  MS  WORKS  2.0/manual 

•  MS  WINDOWS  3.1/manual 

•  Microsoft  Certification 

•  FCC  Class  B  approved 

•  72Hrs  Burn  In 

•  Free  Lifetime  BBS  support 

•  1  Year  Part/Labor  warranty 

•  Choice  of  AT/Mini  Tower  case 


386SX-25 

$1099 

386DX-25 


•64K  Cache 

386DX-33 


$1249 


STANDARD  FEATURES  AND  SERVICE: 


■  Nationwide  Support 

•  Microsoft  l)os  5.0,  work*  2.0,  Windows  3.1  and  manual  standard  with  all  P.(  .1.  Systems 

•  I  Year  replacement  pari  and  labor  warranty  on-site  optional. 

•  Leaving  option  and  personal  financing  available  to  qualified  customers. 

•  Err*  technical  support  for  ihe  life  of  the  system. 

•  tree  bulletin  hoard  technical  support. 

•  All  P.C.I.  SvUem*  are  MX"  class  B  approved. 

•  All  P.C.I.  Systems  are  Microsoft  approved  Tor  Microsoft  Windows  3.1 


P.C.  INNOVATION  COMPUTERS  06 

10415  Landsburv,  Suite  210  •  Houston,  Texas  77099  Mm 
TEL  1-800-397-4APC  FAX  1-7 13-933-5881  BBS 


ay 


Mil  ROSOr  I 

OFFICE 


$1149   I  $399 


ONLY 

*  Svstrm  Purchase 

Reg.  $1699 


FCC    I  MICROSOFT  I  H.I.C. 
CLASS  I  AUTHORIZED  I  AUTHORIZED | 
B      1   DEALER   I  DEALER 


500    PC  MAGAZINE  NOVEMBER  10,  1992 
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Copi 


C Since  1982  ,       _  pmg  11-10 

Hf  VA<S2S££Sf  800554-9930 


HARD  DRIVES 

SEAGATE 


BEST  SELUNC  HARD  DRIVES 
A T SUPER  SALE  PRICES! 
All  SEAGATE  Drives  Include  Universal 
Installation  Manual.  AT  Rails  t  Cable 


ST-251-1  MFM 

■12  8MB 

28MS 

$239 

ST-351A  IDE 

42MB 

28MS 

S175 

ST-3120A  IDE 

106  9MB 

16MS 

$259 

ST-3144A  I0E 

1307MB 

19MS 

$279 

ST-3283A  IDE 

245MB 

12MS 

$565 

ST-3283N  SCSI 

245MB 

12MS 

$585 

MAXTOR 

LOWER  PRICES! 

IDE  7120/7213  $295' $399 

SCSI  7120/7213   $329  $465 

SCSI  LXT  340  •  FREE  DELIVERY  $819 

QUANTUM 
NEW  DRIVES! 

ELS  42  AT/IDE   _  $175 

ELS  42  SCSI  $185 
ELS  85  AT/IDE  $255 
ELS  85  SCSI  $269 
ELS  127  AT/IDE  $310 
ELS  127  SCSI  $329 

ELS  170  AT/IDE    $365 

ELS  170  SCSI   $385 

ELS  240  AT  /  SCSI  $629/$655 

IDE  240  MG  LPS  $629 
SCSI  240  MG  LPS  $655 
SCSI  425  ProDrive 
FREE  DELIVERY  $1,399 

PLUS  DEVELOPMENT 

Hardcard  II  XL  50,  105  $289/ $425 

WESTERN  DIGITAL 

2  YR  WARRANTY! 

AC2200IOE.  213MB  14MS.  rnign  ...  $439 


FLOPPY  DRIVES 

SONY 

3  5*  without  Frame  144MB  PC/AT  $55 

CANON 
ALL  MEDIA  FLOPPY  The  All  In  One  3.5"  & 
5.25"  Halt  Height  Int.  Floppy  Drive  $145 

AMERICAN 
POWER  SUPPLY 

Back Ups 

250;  LAN  nodes.  386SX.  286  systems 

Internet  hardware  ,  POS  $109 

400.  desktop  386. 486  system. 

286  servers  $169 

450:  tower  386. 486  systems  servers  $195 

600.  heavily  conhgured  systems 

CAD/CAM  workstations   $265 

900;  multiple  systems  longer  runtime 

applications  $389 

1250  multiple  systems,  longer  runtime. 

telecom .  minis   $519 

Smart  Dps 
400.  286.  386  desktop  systems  &  servers  $299 
600.  tower-type  servers  and  engineering 

workstations  -  $399 

900.  CAD/CAM.  engineenng  workstations. 

and  servers  $575 

1250:  multiple  servers, 

telecom  equipment   ,  $729 

2000,  minicomputers,  multiple  servers 

FREE  DELIVERY!   $1319 

Powerchute  Software  tor  Unix   $94 

Powercfiute  Plus  -  Novell   $69 

TAPE  BACK  UP 

COLORADO  MEMORY 

DJ10-120M8  $185 

Adaptors  ABU  Ext/ KE10 Ext  $37/$109 

DJ20  •  250MB   $239 

Adaptors  FC10  Int  /  KE10  Ext        $79  /  $109 

External  Parallel  Port  Tape  Backup 
JT10  (40-1201 1  JT20  (80-2501      $335 ,'  $395 

SOUND  BOARDS 

Sound  Blaster    $95 

Sound  Blaster  Pro  Basic  $149 
Sound  Blaster  16- NEW1  $189 

Pro  Audio  Spectrum  PLUS/ 16   $135 '$195 

Thundeftjoerd  /  tor  Windows  $92  /  $105 

Thunder  &  Lightning  -  NEW1  $219 

Audio  Pod  _  $135 

Sound  Master  II  with  Speaker  $149 

Turtle  Beach  Syst  MultiSouod  16  bit.  MPC  Call 
Audio  Master  -  NEW!  $249 


MICE/SCANNERS 

GOLDEN  IMAGE 

$49 

Senai  Mouse  

$17 

Digital  Eye  Scanner  64  /  256 

$89*149 

Digital  Eye  256  Pro  (800  dpi) 

$169 

LOGITECH 

Dexxa  Serial  I  lor  Windows 

$?;•  $67 

KIDZ  Mouse 

$42 

Mouseman  Serial  /Windows 

S67/S105 

Trackman  II  NEW!  /  Portable 

$79$95 

Mouseman  Cordless   

$85 

Scanman  Model  256  (gray  scale) 

..  $259 

Scanman  256  w/Catchword  Pro  ... 

$289 

Scanman  Color  Hand  Held  Scaner 

 $579 

FoloMan   

Call 

PRINTERS 

PANASONIC 

KX-P1I23  $199  KX-P2123  $229 

KX-P2180  $169  w/CotorKit  $279 

w/Cotor  Kit  $219  KX-P  2124 $315 

KX-P  1124i  $285  w/ColorKit  $359 

KX-P  1624  .  $345  KX-P  4430  $899 

KX-P  2624  $365  KX-P  4455 

KX-P  4410  $649  FREE  DEL  $1,749 

CITIZEN 

200  GX  /  with  Color  Kit  Si  55  Si  99 

200  GX 15  /  with  Color  Kit  S295  S359 

GSX 130 /with  Color  Kit  $235  $269 

GSX  140  PLUS  /  with  Color  Kit  ...  $309  $335 
GSX  1 45  Wide/  with  Color  Kit ..... ..  $365/$425 

GSX  230  Quite  Tech  Can 

GSX  240  Color  Option  Available  $325 

PN48  Notebook  $289 
PN  48  Professional  Kit  $329 

STAR 

NX-1001  Multifont   $135 

NX-1020  Rainbow  $179 

NX-2420  Rainbow   $285 

NX-2430  Black   $235 

Star  Jet  48  $285 


NETWORKING 

ARTISOFT 

AE/1T  Ethernet  Adpator  $121 

AE/2T  Ethernet  Adaptor  $193 

AE-2  Ethernet  Starter  Kit-Adaptor    .  $445  $193 

AE-2  Windows  Starter  Kit  $505 

AE-3  ISA  Starter  Kit/Adaptor  $51 5.$225 
AE-3  Windows  Starter  Kit  .  515 

2  Mbps  Starter  Kit/Adaptor   $319/5128 

2  MBPS  Windows  Starter  Kit  $385 

2  Two  Station  Kit  S81 

10  Baser  Starter  Kit  $579 

Peer  Hub  10  Base  T  Connector  $259 

Peer  Hub  AUI  Interface  Kit  $64 

Lantastic  Hub  S319 

Hub  Installation  Kit   $113 

Artisoft  Central  Starnon  $384 

Lantastic  Voice  Adaptor  $86 

Network  Eva  $106 

Lantastic  for  Windows/Netware       SI 58 $263 

AE-2  Ethernet  Software   $84 

Arhcom  $219 

AIV.41  .„  $57 

Al  Unlimited  (up  to  300  users)  V4 .1  $1 .325 

NewMedia  Kit  -  FREE  DEUVREY  $579 

Ether8asket  (12AE-2  or  AE  2T)  FREE  DEL  SI  ,989 
Gateway  Comm. 

FREE  DELIVERY 

Gateway  16  bit  Emernit  Starter  Package 
(5)  16  bit  Gateway  #622000-16  Coax 
Ethernet  Card.  (5)  Novell  Netware  Lite  wrth 

DR  DOS.  (1 )  8  user  Davinci  E  Mail  $739 

Gateway  '822000-16  16  bit  Coax  Ethernet 

Card5Pack  $479 

3COM 

Etherlink  II 8  Bit  (3C503R)   $185 

Etherlink  11/16  8/16  (3C503-16)  $155 

Etherlink  16  16  Bit  (3C507)  $275 

NOVELL  /  EAGLE 
Netware  Lite  NE2000  Starter  Kit 

w/UteMai13S'/5.2S'   $395/ $395 

Netware  Lite  Add-on  Kit  (NE2000)  5.25°  ....  $199 

Netware  Lite  Add-on  Kit  (NE2OO0)  3  5°  $199 

NE1000. 8  Bit  Ethernet  Card  w/0  Cable  $129 
NE2000  16  Bit  Ethernet  Card  w/o  Cable  $155 
SMC 

EtherCard  Elite  16  Combo   $185 

EtherCard  PLUS  Elite  8  8il'16Bit  $119*155 

ArcnelPC130.  8  Bit  $69 

ArcnelPC130E,  8  Bit  $95 

Ethernet.  8  Bit  CoAx,  PC  Card  $99 

EfherCard  PLUS  Elite  (16T)  $185 

EtherCard  PLUS  (10T)  $139 

THOMAS- CONRAD 
TC  6245-HZ  ARC  Card.  16  Bit  Bus  $1 79 

TC  6245  AIO  ARC  Card.  1 6  Bit  AJI-ln-One  $255 
TC  6242  TP.  ARC  Card.  8  Bit  Twisted  Pair*  $99 
TC  6242  OTP  ARC  Card.  8  Bit  Twisted  Pair ..  $75 

XIRCOM  -  Call.' 
Call  For  Complete  Lines  ol  PC  Networking! 


MONITORS 

PANASONIC 

PyncC1381i,  280P.  1024x658   $309 

Panasync  C1395,  Non-lnlerlaced 
280P,  1024  x  768   $429 

PACKARD  BELL 

8538  39DP  1024  x  768  $245 
8548  SVGL  Non-lnlerlaced 

28  1024  x  768    $369 

8517.  tr  Non-interlaced. 

31DP  1280x1024   $949 

SONY 

CPD  1320  UC2, 14'  640  x  480  VGA 
15MM  includes  cables  8  stand  $329 


ZOOM 

AMC  2400  Inlemal  with  RPI  

$49 

AMX  2400  External  with  RPI  

$65 

AFC  2400  Send96/Rec  48  RPI  Int 

$59 

AFX  2400  Send  96/Rec  48  RPI  Ext 

 $75 

FC  2400  Send/flee  9600  Internal  . 

$79 

FX  2400  Send/Rec  9600  External  . 

$99 

2400  V  42  Send/Rec  9600  with  Wintax: 

FCV  Inlemal  1 FXV  External  

$119/S129 

9600  V  32  Inula!  

$192/S192 

9600  S/R  9500  Im/Ext  

$205*225 

V  32  bis  InternaLtxternal  

$209*225 

V.32  bis  Send/Receive  14.400  Int 

$219 

V  32  bis  Send/Receive  14.400  Ext 

$249 

PKT  Portable  Pockel  S"R  Fa  Modem  $85 

SUPRA 

SupraFaxModem  Int  24.136  NEW! 

$59 

2400  Internal  ml  Mirror  II   

$51 

2400  External   

$72 

Fax  Modem  V  32.  Ext  alone   

$219 

with  Fax  Software  DOSWin 

$259/ $279 

FaxModem  V  32  bis.  Ext  alone 

.  $279 

wrth  Fax  Software  lor  DOS  

$299 

win  Fax  Software  lor  Windows 

$299 

with  Fax  Software  lor  MAC 

$379 

CD-ROM 

MULTIMEDIA 

New  Lower  Prices! 

NEC 

CD  Express,  Portable/External 
$429 

Multimedia  Gallery.  External 
S899 

•  CD-ROM  Drive  alone  • 

CDR  84  Internal  $545 

CDR  74  External  $609 

•Multimedia  Upgrade  Kit  • 

CDR  84  Internal  $819 

CDR  74  External  $899 


CREATIVE  LABS 

BEff  Sound  Blaster  Pro  S£ 
Multimedia  Upgrade  Kit  $559 
CD-ROM  Upgrade  Kit  $369 

SONY 
•••NEW  BUNDLES ••• 
featuring  theCD31A 
Call  lor  Details! 

MEDIAVISION 

Pro  16  Multimedia  System 
MPC  $969  Free  Delivery!  MPC 


CD-ROM  BONANZA! 

Buy  any  CD-ROM  Drive 
or  Package  &  Receive 
unbelievable  pricing  on  Software 
Toolworks  CD-ROM  Titles 
(at  the  Time  of  Purchase). 
CALL  FOR  TITLES! 


OFT  WARE  • 


m/CTi    ._  .    44  as 

3a6toTr«Uai6.0aWM£m       .  5SS5 

acmz.1 /•»»-•  io  21495/22995 

Action!  20  to  Wlltdows  31995 

ttcMaPtaalO    32993 

AxJrjOe  Type  Mgr  •  Pak  1  3  1 17  95 

Afler  Dart  tor  W»ldowtV2  0   2195 

MCkstrU  176,95 

All  Type  DOS  &  Windows    42  95 

AJgatn  M  , ,  ,  MM 

Am  Prolesswtul  3  Mar  Win  229  95.234  95 
Animation  Worts  Interactlye  lor  Win  282.95 
Approacti  for  Windows  247  95 

Au10  Mao  Auto  k4ap  Europe  54  95.! I  95 

AutoSkelcn30  ISM 

Auto  Works  42LM 

EUCorn  toe  DOS. Windows  44  95,44  95 

EMCom  I  EWFax  lor  Windows  Bond" 

faVrFaj  lor  Window   -         44  95 

EWPlon  Bulder  V  4.0a     .  74  95 

3395 
43.95 

C~  3  .1   329  95 

Mat  at* 

CA  Simply  Business  392  95 
Calender Creator  Pins  5  0  _  39  95 
Qssck  It  Peas  77* 

Oiiiaa<i>t«iiili  38  95 

Clanon  Pro  Dey  2  t  mHport  WilUt        442  95 

raasptrsoi  ,   4*2.95 

Clos^pDXKSWWowsDualPaMO  11495 
Cor.  Oiaw  3  0  lor  Windows  _  38995 

Com  Draw  Upgrade  129  95 

Corrstl  Grammar  OOSrWin  53  9553  95 

Co-SWMn  8.01  (2  uatrl   95  95 

Carta*  CM      ..  10695 

OasnOoard  lor  windows  4195 

d8AS£  IV  16   514  95 

Deluxe  Primshop  44  95 

Drscnoe  Word  PirxMSOl  3.0  319  95 

Design  CAD  2D  5  0  1839) 
Design  Cid  3D  4  o  .  23295 

Design  CAD  Professional  Version         529  95 

t/OMmM  16195 

r*WAaws5t,10lorW.n  59  95  59  95 
Orslant  Sum  lor  Win  54  95 

Of)  DOS  6  0  64  95 

Cra'x  Windows  CAD  2  t  40795 

Eapcw   am 

E4jW  in-0ne  tor  Windows  33  96 

EnatstOA45   48415 

EnaO«  Works' us  87 J8 

Family  Ongins  26  95 

fas!  Back .  3  04  I  Pius  lor  Vitn  112957112.95 

Far  Draooer  ror  Windows    95.95 

Flow  Oiamng  3  2-1  (single  user)  132.95 

Fonsgn  Language  Translation    268  95 

FoxSase  .  S4igle  user  V  2 1   229.95 

hx  Pro  L0  46996 

Frencn  Assistant   39.9$ 

GeowwtsPro  11696 
German  Assistant  39  95 


PFS  Writ. 


Grammattk  V  tor  DO&W'nfl 
M.«ck  V  2  I  '  Windows 
Home  ModKal  Advisor  2  0 

into  Street  2.0  

krstart  Acoounbng  

liaioOtaw    

rrsLagal   ,  

Italian  A 
Lotus  . 


54  95  64  95 
•23  95  '23  95 
4.95 


  79  95 

30.96 
18695 

38  9$ 

39  95 
 Caff 

II— I  liMldtstiii  ttei  4j$7j)|at)7J8 

Mat  in  DO&YXuidows  55  95  16  95 

Marttotng  Vour  Money  V  9  0 

Ma^s  Beacon  Typing  V  2  0  Wr  .  3195/37  95 

laowf  Coeassi ,  MM 

More  Forts  V  30  »1  J8 

MS  Basic  Dry  5ys  7.1   IU.95 

MSDOSSOUggrade   6295 

MS  DOS  SOw/Hologram  -       -  74  95 

MS  Excel  4  0  lor  Win   114JS 

MS  Fttjn  Simulator  4  0  ...    38.95 

MS Macio Assomom  V60  91.95 

MS  Office  tor  Windows  V  2  5  4  75  95 

MS  PC  Woid  Plus  «  Add-ess  Boot  Plus  209  95 
lAXFtotr«Polr*3<VWln*rwl  299  9S2M95 
MS  Project  4  0/3  0  lor  Windows    309  9  5  419  95 

MS  PuMshei  toi  Windows    119  95 

MS  Quick  Base  4  5  61  95 

KMdkCZS  t1.M 

MSttackCfluckAslSt  122.95 

MS  Quick  C  lor  Windows  122  95 

MS  Quic*  C  lot  Windows/SDK   454  95 

MS  Quick  Pascal  81.95 
MS  Source  Protaet  4995 
MS  Test  lor  Windows  249  95 

MS  True  Type  Font  Pan  81.95 

MS  Visual  Basic  w/Proiessional  TooM  314.95 
MS  Windows  3  I  Upgrade  B«  95  49  95 

MSWuiSortwartDev  Will  _   219.96 

MS  Word  tor  Windows  V  2.0   .294.95 

MS  Word  tor  Win  Upgrade  11995 
MS  Works  2  0  52  95 

MS  Worts  lor  Wkt  /  Upgrade  1198677486 

Morton  Antinrus  V2  0  IMC  t  Ml ._   8195 

Norton  Jtarties  8  01    ,..  1  tlM 

NOVlSngull   lOJsei  76  95  594  95 

tttffSfktlrll  WM 

Posset  Vision  2.8tw1tttrt8m8  MM 

Otnea  Vision  Pro  329  95 

Onto  S4.8S 

Ottice  Layout  1 0  8386 

On  Time  tor  Windows  68  95 

PatfRat(rteta1w«i)V4l  22995 

Paradox  4  0   $2896 

Paradox  SE  MM 

Paradox  lor  WVittowl   Caff 

PC  Animate  Put  v  2  0  82.88 

PC  Anywnere  V  4  5  Host  8  Pemote  11495 
PCFtts65  nit 

PC  Psnttorusn  5  Plus  93  95 

PCTooitDetsB.7.1  11196 

Peacrrirte  Accounting  6  0    174,95 

Peacmree  Acoumtflfl  tor  Windows  89.95 

PFS  IS! Cntnce  84  95 

PFS  IStPulXtsfxkr  50  till 

PFS  Business  Plan  lor  Windows   72  95 

PfS  Pu»isr»rro«wiridot«t   84  95 

PFS  Resume  &  Job  Seaicn  Pro  35  95 

PFS  Window  Works  10   84  95 


72  95 
...  11295 
80  96 
5296 

 51.96 

25995 
159  95 
■0  95  7?  95 
26  96 
15996 
.  799$ 
43  95 


Plrazl  Ptos  3  0 

Power  Lawncher  2  0  

Power  Menu  Plus  _  

hUktsswaa  Oraty  ....  . 
P-oiessronalWnte2  2 
Procomm  Plus  2  1  Win 
ProoKSy  Starter  KM  V.3  I 
Prolessional  Write  Plus  lor  Win  1 .0 
PvcaWini  3llt>lrrVlttOwl 
PuOJrshers  Ppwerpak  w  Supeifonl 

QiANetworkPackVao   314.95 

04*V.4j|   .  244.1$ 

Q  DOS  3  42  95 

Oemm38«  6  0  5795 

(MM  Pro  4.0    304.86 

(MM  Pro  1  0  DOS  4  Win  3029$ 
QurckSooks  84  95 

(ItiirMna  O^OWn    39  95.27  95 

RkantPainl  tor  Windows  55  95 

RoadScftoujr  30  95 

Siel>xr(a»»33    52H 

SmanSurle  tor  Windows  43/  95 

SoBware  Bridge  5  1   89.9$ 

Spanlsn  Assistant  3695 

MtoltollM  52.96 

Spons  Advtr-tun  49  95 

ScMegelor  VrVidows          .    5696 

Stackar  AT/18  20  179  tt 

Snct«2.0     NJt 

St«er  PC-awtok  41   ..ajrjn 

SuperCalc  5  1  17  95 

SuratrOrrceWkidotxs  .     .  26496 

SoperStor2  0   7696 

SiwrSlorrnplorVlVi  7*96 

ton  44.91 

TaitsLntSO'W^ociwi  43Stty43»t$ 

T«neslrr-50   18296 

TurtoC.  30/Wmdo»s3l  66959995 

Turto  Pascal  Pro  6  0   198X86 

Tirtol°Mallor1Mr>  MM 

Wrtt^PtBS  38  95 

VtstaPro  64M 

w,«jCas  BBS  Smeaa  Una    TIM 

Windows  Draw  94  95 

wrfnPro20  WM 

WevSpeed   ,  ,  tZM 

WyxdowCislllwltiteeal  I  ~~....HIM 


WrrrdPeittct  5  1  .Wxidows 
XTraOme  Sorrwan  toi  CCS 
XTrie  Gold  2  5 
XTrte  loi  Window 


259«  25995 
53  95 

—  MM 


We  Have 
Hundreds  of 
Titles  -  Call  Us! 


•  One  of  W  isconsin's  l  op  10 
Women  Owned  Businesses. 

•  Corporate,  (iovernment  & 
School  POs  W  elcome. 


N"  Mil «  Inn  'ji 
on  Credit  Cards. 

•  Most  Orders  Shipped 
H  ilhin  4.X  Hours. 

•  Software  Shipping  only 
S5  per  order,  not  per  title. 
Hardware:  S<7,  ■  Min.  $5. 

•  C.O.D  orders  W  elcome. 
»ith  a  S5JM  Charge. 

•  We  Ship  Latest  Version  of 
Software  Xvailahle. 

•  All  Products  Sold  Carry 
Manufacturers'  hull 
Warranties  & 
Documentation. 

•  APO.  FPO  HI.  AK 
Puerto  Rico  tV  Canadian 
orders  Welcome:  6%  • 
Min  $6.  International 
Orders  Shipped  First 
Class  Mail  Insured:  15'r  - 
Min  $15.  IT  mail  cost 
exceeds  calculated  amount, 
you'll  he  hilled  additional. 

•  Call  for  Free  Calaloj- 
and  Items  Not  Listed 

P.O.Box  17882 
Milw.  Wl  53217 
(414)  357-8181 
FAX:  (414)  357-7814 
HRS:  CST 
9am-9pm.  M-F 
11am-5pm,  Sat 

PfKC*  t%  tvjilabilily  flucluMc  bcjraod  am  cot 
Ovi  t%  nwy  (diMnfE  for  bntcr  or  ■ax  Wc  c*r>  aa 

H^jranirtr  ■..•ntruliMl.o    V.r  a:r  rv-1  fcirp.  "isihle 

for  MMhtttiiVt  coruau  Drfrcuvr  reunu 
nut  Mtw  i  Rctnrn  AuAon/aUHm  number  Call 
our  1 -9QOI  id  nhutD  i  Rcuni  AwAoruaiiifM  or 
yam  irtura  will  rm  be  Wttfltt  SaS:rtj>nt;  A 


For  Service  fii  Product  that  You  Can  Count  on,  Call  800-554-9930 


CIRCLE  300  ON  READER  SERVICE  CARD 


ABILENE* 

Alexandria 
Alexandria  Italic 

Alexandria  Bold 

Alexandria  Bold  Italic 

Black  i&night 

I'mhIium  Hum. 111 

Hixloni  Italic 
Itodoni  Kuld 
Hitdonl  Hold  Italic 
Bodonl  I  lira 
HtHlonl  I  lira 

Italic 
Mm)  liln  (MlfBH 
Hudmi  I' lira  iniMUf4  lialir 

Bonnard 

Calligraphy 

tompanilr 

Ohjuhueii  QnuHi 
Collegiate  Black  ' 

llB£enB6SB@BIDaffi 

Collegiate 
Collegiate  Inside 

Clltoilts 

DESPERADO 

TJX't-ovcvt-  Ccxt-oLiis* 
ItxJLte 

DRY  GULCH 

Spoque 

PATTI  PATTI 

FATT I  PATTI  MLB 

plet^fjer  Gothic, 

Galileo  Roman* 
Galileo  Italic  * 
Galileo  Bold* 
Galileo  Bold  Italic* 

Qatiby 
Oatiby  Itolk 
(Jatsby  bold  * 
fobby  bold  Italic 

Qazelle* 


(^rcgururn* 

Harlequin 
Harlequin  Bold 
Harlequin  Extra  Bold 

Highland  Gothic 
Highland  Gothic  light 
Highland  Gothic  Bold 

Jott  Casual* 
Jott  Italic* 
Jott  Bold* 
Jott  Bold  Italic* 


Micro  Extended 
Micro  Extended  Italic 
Micro  Extended  Bold 
Micro  Extended  Bold 
ICmlic 

MONIEREV 
MOMCRE  V  llAliC 

MoiMURty  MidiLvi 
Monterey  Bold 
Monterey  Bold  ItaIic 

Moulin  Rouge 
flouveau 


MAC  OR  PC 


The  120  top  quality  handcrafted 
typefaces  include  a  wide  variety  of 
text,  display,  script  and  headline  fonts. 
WordPerfect  Magazine  said,  "jf  you  ft 
must  buy  one  font  package,  buy  \ 
this  one."  Cyrillic  and  Eastern 
European  Libraries  are  also  available. 


179" 


•Arc  available  in  The  True  Type  Starter  Set  for  $49°° 


Kasse 
Kasse  Bold 
Kasse  Ultra 

Kc((s 

La  Peruta 
La  Peruta  Bold 
La  Peruta  Ultra 

CDearh* 
MiciiFii  ->i  if? 

HieilEoLoloL) 
fcOloD 

Micro 
Micro  Italic 
Micro  Bold 
Micro  Bold  Italic 


•puljoin* 
P<tidYa<jon 

ftuIcuL  Bold 

Roil  IBank 


Rocko  Regular 
Rocko  Bold 
Rocko  Ultra 
Rocko  Ultra  •old 

Sons  Serif  Regular* 
Sons  Serif  Italic  * 
Sans  Serif  Book 
Sans  Serif  Boole  Italic 
Sans  Serif  Demi-Bold* 
Sans  Serif  Demi -Bo  Id  Italic* 

Sans  Serif  Bold 
Sana  Serif  Bold  Italic 
Sans  Swiff  Extra  Raid* 
Sans  Serif  Extra  Bold  Italic 
Sons  Serif  laid  Condenied 
Sam  Ser/r  BoW  Cood  Jrofic 
Sons  Serif  Extra  Bold  CondofiMd 
Sot  faff  fata  BjH  feed  Mdk 

tic  Jo  rut  tJcUfU 

sfenifer  fU 

Vertigo 
Vertigo  Bold 

Vertigo  Plus 
Vertigo  Plus  fiold 

Check  Boh 

O  <§)  <s  I 


("Button  ] 

C  j  rop5n  a  36 1  Mmn  i 
Chicago 

Call  us  today! 

1-800-359-4920 

22734  Portola  Drive 
Salinas,  CA  93908-1119 


CIRCLE  3 1 4  ON  READER  SERVICE  CARD 


aterial 


How  PC  Direct 
Helps  Insight  With  its 
Zero-Defect  Goal 


"Our  goal  is  /.ero-defect.  and  it  seems  within  reach."  says 
Eric  Crown.  C'HO  of  Insight.  "We've  made  enormous 
improvements  in  the  way  we  build  and  test  systems  and 
drives,  and  it's  paid  off.  We've  had 
entire  day  s  when  not  a  single 
sen  ice  call  was  related  to  a 
quality  control  problem. 

"One  of  the  keys  to 
achieving  zero-defect 
was  to  get  our  sales  m 
volume  up.  That  j 
allow  s  us  to  use  m 

I 


the  highest  quality  components  in  the  business.  It 
I  also  allows  us  to  invest  in  the  best  quality  control 

systems." 

Insight  is  attracting  a  bigger  and  bigger 
share  of  the  direct  market,  and  that  kind 
grow  th  c;in  be  achieved  in  only  one 
lace — PC  Magazine. 

"We  believe  in  PC  Magazine's 
PC  Direct  section,"  says  Valerie 
Paxton.  Insight's  Vice  President  of 
Marketing. 

"The  results  of  our  adver- 
tising in  PC  Direct  have  been  so 
terrific — today  a  salesperson  told 
me  he  had  22  straight  phone  calls 
rom  PC  Magazine  readers — that  we 
decided  to  increase  our  advertising 
presence  in  e\  ery  issue  from  three  pages 
to  eight!  The  impact  on  sales  of  all  our 
products — sy  stems,  software  and  Hard 
Drives  International's  mass  storage 
products— has  been  phenomenal. 

"PC  Direct  buyers  can  find  our  ads 
asily .  And  we  know  that  because  these 
re  PC  Magazine  readers,  they  are  smart 
uyers  n  hose  companies  depend  on  them 
specify  brands  of  PC  products,  over 
and  over  again.  In  other  words,  these  are 
customers  who  are  going  to  be  very 
valuable  to  us  in  the  long  term. 

"PC  Magazine's  PC  Direct  section  is 
a  big  hit  for  buy  ers  and  for  Insight." 

If  you  ';•(•  a  direct  marketer,  there 's  only 
one  sure  strategy— to  grow  faster  than  the 
competition.  And  there's  only  one  sure  nay 
to  do  it— PC  Magazine.  For  the  facts  on  the 
PC  Direct  section  call  your  PC  Magazine 
sales  representative  or  212-503-5100. 


Tie 

Source  for 
Direct  Buyers 


Eric  Crown.  CEO  and 
Valerie  t'axiun.  V  ice  Pre>i<lcnl. 


Now  You  Can  Get  The  Answers  To 
Software  Questions 
When  You  Need  Them! 


The  most  comprehensive 
and  complete  source  of 
technical  support  information  — 
on  all  the  leading  PC 
software  applications  —  is  now  available  on 
a  single  CD-ROM. 

To  make  certain  that  Support  On  Site  is  always 
the  latest  and  most  complete  source  of  support 
information  anywhere,  every  month  a  new, 
complete  and  updated  compact  disc  is 
delivered  directly  to  you. 

WHAT  DOES  IT  00? 

Support  On  Site  helps  you  solve  software 
problems  quickly  and  simply.  Its  key  uses  are: 

•  Handling  conflicts  between  products. 

•  Identifying  the  solutions  to  error  messages. 
■  Configuring  software. 

•  Obtaining  the  latest  drivers  and  ancillary 
software. 

•  Providing  information  on  advanced 
techniques. 

RIGHT  AT  YOUR  DESK 

Support  On  Site  puts  hundreds  of  functions  and 
services  that  were  outside  your  organization  on 
site  —  right  at  your  support  desk. 

EASY  ACCESS 

Support  On  Site  combines  extensive  technical 
and  operational  software  information  in  one 
quick,  search-and-retrieve  program.  Nothing 
could  be  easier  and  no  special  training 
is  needed. 

Type  the  word  or  phrase  that  describes  your 
problem,  and  the  entire  database  is  quickly 
searched.  The  information  appears  in  front 
of  you  on  the  screen. 


Support  On  Site 


FAST  ANSWERS 

No  more  hunting  through  manuals,  waiting  for 
80O#  operators,  searching  bulletin  boards  or 
paying  expensive  computer  consultants.  You 
get  the  answers  in  seconds. 

WHERE  DOES  THE  INFORMATION 
COME  FROM? 

Support  On  Site  puts  software  publishers' 
manuals  and  technical  notes  —  that,  until  now, 
were  not  available  —  as  well  as  information 
from  Cobb  Newsletters,  reference  books  by 
Que  and  Ziff-Davis  Press  and  tech  notes  from 
industry  sources  on  your  desktop.  It  is  the 
most  comprehensive,  single  source  of 
technical  support  information  on  the  leading 
PC  software  applications  available  anywhere. 


©  1992  W  Cwnmuncalens  Company  All  rtfns  resetted 

Compiler  library  and  Support  On  &te  are  badenwla  ot  Zil  Comnvtcatons 

Company  Olner  trademarks  mentioned  are  trademarks  01  their  respect r*  companies 


UUlk! 

You  can  answer  these  questions 
in  seconds. 

L  Should  you  run  FASTOPEN  AND  SMARTORV  concurrently? 

2.  How  should  you  configure  DESQview  386  to  run  with  Lotus  1-2-3? 

3.  What  causes  a  "Cannot  load  C0MMAN0.COM"  message  in  DOS  5.0? 


Support  On  Site  even  includes  proprietary 
software  —  drivers,  patches,  bug  fixes  and 
macros  —  directly  from  software  publishers. 

WHO  NEEDS  IT? 

•  HELP  Desks 

•  End-User  Computing  Professionals 

•  Information  Center  Personnel 

•  MIS/DP 

•  Computer  Resellers 

•  Independent  Support  Companies 

•  PC  Vendors 

SUPPORT  FOR  MAJOR  APPLICATIONS 

Aldus'  PageMaker" 
Borland 
dBase* 
QuattroPro 
PARADOX* 
MulUMate* 


Symphony* 

PowerPoint* 

Freelance  Graphics"  Quarterdeck 

Freelance  Graphics"  DesqView" 
lor  Windows"  OEMM" 

AmiPro" 
Microsoft 

MS-DOS* 

Harvard  Graphics' 

Microsoft* 

Symantec 

Windows" 

Q4A" 

Microsoft*  ExceT 

WordPorfoct 

Microsoft*  Word* 

WordPerfect* 

Word*  for 

WordPerfect* 

Windows" 

for  Windows" 

Microsoft*  Works* 

WordStar 

Microsoft*  Works* 

WordStar* 

lor  Windows" 

PC  Tools* 
Foi  Software 
FoxPro" 
Lotus 

Lotus*1-2-3* 
Lotus*  1-2-3*  tor 
Windows' 


CALL  NOW  FOR  FREE  DEMO  DISK 

Find  out  how  quick,  easy  and  comprehensive 
Support  On  Site  is  —  call  today  for  a  FREE 
demonstration  disk.  No  obligation. 
No  commitment.  But  lots  of  information. 

I -800-827-7889  ext.  312 
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CIRCLE  009  ON  READER  SERVICE  CARD 


PC  MARKETPLACE 

INDEX 


MAGAZINE 


Windows 

An  every-issue  four  color  section 
featuring  quality  products  for  the 
Windows  environment. 

506 


Premier 

The  color  showcase  that  puts 
the  spotlight  on  leading-edge 
PC  products  and  services. 

507-515 


Classified 

Flexible-format  display 
advertising:  computer  systems, 
components,  software  and  more. 

516-524 


BusinessCard 

A  forum  for  innovative,  hard-to- 
find  and  low  cost  PC  hardware, 
software  and  services. 

527-530 


Premier     Classified  Business 
Card 


HARDWARE 

Add-ln-Boards  507 

CD-ROM  507 

Communications/ 
Networking  507 

Computer  Systems  508 

Connectivity 

Disk  Drives  508 


516 

516  527 
516  527 


516 


527 


I  % 

Diskettes  517 

Expansion  Units/ 

Upgrades  509 

Input  Devices 


517 

19S, 


Laptop/Portables  509 
Monitors 


Peripherals  510 

m 


527 
527 


■  jgft 


527 


Peripheral  Sharing 
Devices 

Power  Supplies 

Printers 

Rentals 

Security 


m  M 


Storage  Devices  510 
Tape  Drive  Subsystems  510 


SOFTWARE 

Accounting 

Backup  Systems 

Business 

Business  Time 
Management 


S 


527 
511 


CAD/CAM 
CD4?0M  512 


Premier 

Communications/ 
Networking  512 

Computer  Languages 

Construction 

Data  Base 

Data  Entry 

Desktop  Publishing 

Diagnostic  513 

Education  513 

Engineering 

Entertainment/Games 

Financial  513 

Flowchart  513 

Fonts 

Foreign  Languages 

General  514 

Graphics  514 

Health 

Inventory 

Mailing  Programs  514 

Maintenance/Preventive 
Maintenance 

Manufacturing 

Mapping 

Medical 

Music  514 

Programmers  Tools  515 

Project  Management 

Public  Domain/ 
Shareware 


Classified  Business 
Card 

518  527 


Premier    Classified  Business 
Card 

Real  Estate  529 


518 
518 


527 
527 


5ra 


529 


519 
519 


519 


527 
528 
528 


Religion  515  520 
Sales  Marketing 
Scientific 
Security 

Software  Search  Services 

Statistics  530 
Surveys 
Taxes 

Utilities  515        521  530 
Voice/Fax 

Windows  530 
Word  Processing 


519 


520 


528 
528 
528 
528 
528 
528 

529 


529 

520 

529 

si 

520  529 


521  529 
521 

•;  -\ 

530 


530 


MISCELLANEOUS 

Accessories 
Bar  Coding  515 
Books/Catalogues 
Business  Opportunities 


530 


521 


530 


Data  Conversion  523 
Data  Recovery  Services  523 


Desktop  Publishing 
Services 

Disk  Conversion 

Diskette  Copy  Services 

Insurance 

Online  Services  515 

Services 

Supplies 

Training/Tutorials 


523  % 

523  530 

524  530 
524  530 

530 

V  fa  ; 

524  530 
524 


PC  MAGAZINE  MARKETPLACE  •  1  Park  Avenue.  3rd  Floor,  New  York,  NY  10016 
For  information  on  advertising  in  Windows,  Premier,  Classified,  or  BusinessCard,  contact  your  account  representative  or  call  1-212-503-51 15  or  1-800-825-4237 
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ADD-IN-BOARDS-COMMUNICATIONS/NETWORKING 


"For  price,  performance,  service  and  support, 
United  Solutions.. .is  unquestionably  the 

best  buy  "  -PC  Magazine,  Sept  24, 1991 

IN         THE  USA 


MADE 

Image  Hlcotof 
Image  Ultra 
Image  1024/ WA 
800 


1024x768  32K  Colors  $105.00 

1024x768  256  Colors  $89.00 

Windows  Accelerator/512  K  $48.96 

300x600  16  colors  $28.00 


1  mg 

2  mg. 


$79 


HP  MEMORY 

3mg. 
4  mg. 


..$129 


Your 
Source 
for  VGA 
Boards 


Volume  Discounts  »  Dealer  &  Corporate  Account"  ^WBtlflW 


United  Solutions,  Inc.  (310)645-3232 

6382  Arizona  Circle  Los  Angeles,  CA  90045 


Lifetime 
Replacememt 
Warranty! 


CIRCLE  1001  ON  READER  SERVICE  CARD 


IBM  •  TATUNG  .  PANASONIC  •  ZEOS  •  SHARP  •  NORTHGATC  •  HYUNDAI  •  AST  •  s 


Solve  Your  Compatability  Problems!|o 


Aivi!  Solutions  for  all  your  upgrade  needs  . 
MR°iio-  WE  STOCK  THE  LARGEST  VARIETY  OF 
award  ROM  BIOS  UPGRADES  IN  THE  WORLD 


FEATURES  OF  A  NEW  BIOS 


Lj^LFfjMICRO  TECHNOLOGIES 


Catalog       CMpheajr  TediSapport 

WE  ALSO  HAVE  MEMORY  AND  MOTHERBOARDS 

Volume  DISCOUNTS  Dealer*  Welcome  Corp  4 
Unit.  P.O.'t  an  Welcome  Same  Bat  Shipping 


ORDER  TOLLf REE  800  266-1576  I  X 


Fax  (805)  371-0012    Tel  (805)  37 1 -0055 


WE  WILL  BEAT  ANY  COMPETITORS  PRICE  !! 


D  •  GATEWAY  •  EPSON  •  TANDY  -DELL  •  NCR  -EVtREX  •  COMPAQ  -NEC  •  WYSE  i 


CIRCLE  1002  ON  READER  SERVICE  CARD 


ROM  BIOS  OPGRADES 


For  Your  IBM  or  Cotnpatible-A  New  BIOS  Upgrade  Will 

•  Support  Windows  3  0/31  •  Support  360K.  720K.  1  2MB  &  144MB  Floppy  Drives 

•  User  defined  hard  drive  types  •  Support  VGA  •  Novell  &  Netware  compatible 

•  Expanded  hard  drive  table  •  Enhanced  101  102  keyboard  •  100%  IBM  compatible 

•  Complete  documentations  •  DOS  5  0  •  Latest  Version  •  Complete  set  up  in  ROM 

* PS/2  Mod  30  FREE  INTEL  CHIP  PULLER 

ROM  BIOS  UPGRADES  AVAILABLE  FOR: 

•IBM  '50610/  "Hyundai  "Wyse 

•Acer  •Northgate  "Sanyo  «Kaypro 

•Leading  Edge  'Tandy  "Samsung  "Compaq 

•  DTK  'AST  •  Wells  American  "Everex 

•  Dell  "AMI  'Epson  'And  Many  More 


ORDER  TODAY  ,~ 3 

1-800-800-2467 


UNIC®RE 


1538  Turnpike  SI  •  Norm  Andovet  MA  01845 
(508i  686-6468  •  FAX  (508)  683-1630 


CIRCLE  1003  ON  READER  SERVICE  CARD 


CREATE  YOUR  OWN  PERSONALCD! 
We  can  transfer  up  to  640MB  of  information  to 

We  will  take  your  cartridges,  DAT,  Exabyte  or  other 

media,  and  within  3  business  days  create  a  PersonalCD. 

If  you  can't  be  without  your  media,  ask  us  about  our 

Tape  Drive  Loaner  Program.  Call  for  details  and 

ordering  information.  Return  shipping  is  free. 

Save  money,  get  your  data  secured,  and  make  it  accessible  instantly... 
Get  o  PersonalCD  mode  for  you  today! 

(800)    468-3  939 

(206)    8  6  9-5411 

(206)  869-9437  Fax 

•  Redmond,  WA  98052 


Of  1 1 1  a  I   Dili  Si«ra| 

14808  NE  31st  Circle 
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RE&cnour 

Remote  Control 
for 

Windows  and  DOS 


ReachOut  lets  users  remotely  control  distant  PCs 
over  telephone  lines  or  across  networks.  Run 
applications,  transfer  files,  print  reports  or  support 
distant  users  all  without  being  there.  ReachOut  is 
so  fast  you  may  have  a  hard  time  distinguishing 
which  PC  you're  running.  Provides  full  remote 
support  of  all  modes  of  Windows.  Offers  support 
and  translations  of  CGA  thru  SVGA  video  modes  so 
users  can  mix  displays  without  worrying.  Works 
over  Novell  (IPX),  Banyan  and  NetBIOS  networks. 
Supports  NASI/  NCSI  and  Int.  14  software  interface 
for  modem  pools. 

If  you  are  not  satisfied  within  30  days  we'll  refund 
your  purchase  in  full. 

_  FREE 

Ocean  Isle  demo 


800-677  OCEAN 

Products  referenced  are  trademarks  of  their 
respective  holders. 


49  Royal  Palm 

Vero  Boach,  FL  32690 

407-770-4777 


CIRCLE  1005  ON  READER  SERVICE  CARD 


WINDOW 

taVVp  V       ■  — ...  — 

TIPS' 


Inside  Microsoft' 
Windows  will  show  you 
how  to  use  Windows  more  productively. 
You'll  find  timesaving  shortcuts,  proven  methods,  and 
step-by-step  instructions  in  every  information-packed  issue. 
♦  Subscribe  today  and  we'll  send  you  13  issues  for  the 
price  of  12  for  only  $39!  If  you  decide  Inside  Microsoft 
Windows  is  not  for  you,  mark  "cancel"  on  your  invoice  and 
return  it.  Your  free  bonus  Issue  will  be  yours  to  keep  with 
no  further  obligation.  ♦  Inside  Microsoft  Windows  is 
guaranteed  to  help  you  gel  the  most  out  of  Windows.  But 
don't  Lake  our  word  for  it.  See  for  vourself. 


Call  for  your  FREE  ISSUE  today! 

1  -800-223-87! 


Please  mention  code  V5MV 


Cop 


HIGH  END  LOCAL  EISA  PRODUCTS 


486  LOCAL  BSA  SYSTEM  BOARD      32-BIT  LOCAL  VGA 


HARDWARE/ADD-IN-BOARDS-COMMUNICATIONS/NETWORKING 

CONTROL  UP  TO  96  PC 
FILE  SERVERS  WITH  1  KEYBOARD 
AND  MONITOR  USING... 


/  Supports  up  to 

MJKH  of  External  Cache 
J  Supports  up  (n 

128KB  of  DRWI 
/  ftipporn  ill  inrcl  MM  \ 

Includim;  l>\ -VVSO 


All  Eliso  Products  ore 
Made  in  the  USA  and 
are  of  the  Highest 
Reliability. 


✓  1MH  of  l>W\M 

✓  UK  HtSth  (  oW 

✓  U>2-»\7f*H  and  I2.Si.M0N 
16  wlnr  inrmats 

/  Displiv  Bean  m  7211/ 

/  Dili  rrcqm.-irc\  Ncsp«insi 
up  tn  MM/ 

✓  Driven:  OS/2,  I 
VESA.  Wimkmv 
AnM'ad  l.oiiiv 
Wiifill'crl'cn.  (Jem, 


32-BIT  BSA  ETHERNET 


✓  \m„p..,1  Dl'S^n 
Network  Inrctfhcc 
Commllcr 

✓  If.  MB/Vcc  !)TR 

✓  10B«e5  &  HlRasc' 
Interfaces  supaiirtcd 

✓  Novell  Certified 

/  Drivers  Netware  ,Vv 
Netware  2.x.  I  MX. 
OS/2 


Ventura 


Til:  (510)651-5817       FAX:  (510)65  1-4834 

43148  Christy  St.,  Fremont,  CA  94538   0EM  DEALER  INQUIRIES  W&C0ME 

CIRCLE  1006  ON  READER  SERVICE  CARD 


BLAST 

YOUR 
MESSAGE 
H  THRU! 

i  Voice  Mail  •  Telemarketing  •  Call  Processing 

Transform  your  PC/XT/ AT/386 


J     into  a  multi-line  processing 

command  center/i^elligently 
a       process  your  sales, 
|  inquires,  and  messages 

i  •     Complete  package 

?  «)■"    lOndocn/OEM  (uouges  avautM 

VISA  -  MC  -  AVE  X  -COO 


Multi-Line  vu«s  I,. o.  $995 

SINGkf  LINE  t&gmOutti)  $295 

For  Sales  o*  Informaiion 

Call  1-800-934-4884 

CALL  (SIOI  522-3800  •  FAX  (510)  522  5556 

TALKING  TECHNOLOGY,  INC.  9r= 

1125  ATLANTIC  AVE  •  ALAMEDA  CA  94501  /// 


COMMANDER 

by  cybex 


Select  via  Keyboard 
Dual  access  up  to 
250  feet  away 
[optional] 

No  external  power 
Mix  PC,  PC/XT. 
PC/AT  and  PS/2 

"AutoE3oot'v"  Feature 
boots  attached 
computers  without 
operator  intervention 


•  Shows  PC  power  status 

•  PS/2  Mouse  support 
available 

•  E8ch  unit  accommodates 
from  2  to  8  PCs 

•  Up  to  1 2  units  can 
be  cascaded 

•  Mounting  kit  available 
for  19"  and  24"  rack 
installation 


Dealer  Program  Available 

Cybex  Corporation 

2800-H  Bob  Wallace  Ave.  •  Huntsville.  AL  35805 
(205]  534-0011  •  FAX  [205]  534-0010 
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CIRCLE  1009  ON  HEADER  SERVICE  CARD 


CDROMS  24.95 


SlmtetMMSDOSCD  $24.95 

Wmag.8OTpropTon»,  ftogrgrnrr*>g  too*,  dot  una—,  racr  dc 
BBS.  pubajfiA*iQ/orpv-fOCfc).  aduuuflutt.  MJOtl  rnoie.  DBSVLSDport,  Juno  9? 

CICA  MS  Windows  CD  $24.95 

Huodrao*  or  US  Widow*  prograrna.  UTttlat.  gomw,  tourca  cod*. 
proQriarnrnfcig  toofc  BBS  fupOOft  JJy°2 

Source  Coda  CD  $39.95 

600  mag  tourc*  coda  for  game.  uflttM.  ate.  Mottty  Uaanat  UrbjC 
Loti  of  Pcacol,  C».  Fortran.  Lap.  Modulo.,  arc.  March  1992 


Desktop  Library  CD  $39.95 


OS/2  CD  $24.95 

(50  rr— 


1 50  meg  of  OS/2  ioftw<T*  and  naorV 
0  OST?  prograrrm 


GIFs  Galore  CD  $24,95 

Over  6000  ftf-color  rnogtx 


w4 

CDROM  Caddies   $4  95 


1  800  786-9007    +1  510  947-5996    +1  510  947-1644  FAX 


Walnut  Creek  CDROM 

15d?  Patos  Vertes  Mai.  Suite  260  Wamut  Creek,  CA  94596 


CIRCLE  1006  ON  READER  SERVICE  CARD 


PC-COMPANION  PLUS 

by  cybex 


Add  a  second  Keyboard,  Monitor  and 
Mouse  up  to  250  feet  from  your  PC! 

•  PC/AT,  PS/2  and  100%  Compatibles 

•  Supports  VGA  up  to  1 024  x  768 

•  Use  either  PS/2  or  Serial  Mice 

•  Combine  monochrome  and  color  VGA 


Made  in  USA 


Denier  Program 
Available 


Cybex  Corporation 

2800-H  Bob  Wallace  Ave  •  Huntsville.  AL  35805  U  S  A 
(205)  534-0011  •  FAX  (205)  534-0010 


Don't  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  900,000+ PC  buyers 
here  in  color.  You  can. 

Call  l  -800-825-4237 
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COMPUTER  SYSTEMS-DISK  DRIVES 


Super  Buy  486/386  VGA  P 


3  8  6  SX 

40MB  HARD  DISK  (UP  TO  330MB) 
2MB  RAM  (UP  TO  8MB  OPTION) 
1.2  OR  1  44MB  FLOPPY 
102  KEY  KEYBOARD 
SERIAL/PARALLEL  PORTS 
32  GRAY  SCALE  DISPLAY 

2  YEAR  LABOR  1  YEAR  PART  WARRANTY 

OCCK  OUR  SYSTEM  PRICE 

ON  DESKTOP  &  NOTE  BOOK 

Tel:  (714)  994-0605 
Fax:  (714)  994-0658 

COMPUTOP  INC 

C  1  1  14634  p""68*0"^1^ 

SINCE  1987" 


CIRCLE  1011  ON  READER  SERVICE  CARD 


50  MHz  Color! 


✓  486DX2-50  MHz! 

✓  upto  16  MB  RAM 

✓  upto  200  MB  HD 

✓  CCFT  backlit  Colof 

✓  Only  6.3  lbs. 

✓  Docking  Station 

✓  486-33  Mono.  Color 
and  386  s  avitable! 


ASPEN  e/ 

5813  Main  Sheet  #10 
Bulloio.  NY  14221 


1(800)  370-3322 


CIRCLE  1012  ON  READER  SERVICE  CARD 


Flashd ri ve  FAST  External  Hard  Disk 

Portable  and  rugged  from  20MB  to  510MB 


Easy  to  use.  plug  into  the  parallel 
port  and  go.  pass  through  printer  port, 
internal  rechargeahlc  batteries, 
recommended  by  Toshiba.  NEC, 
Sharp.  Poqet.  Atari,  and  many  others. 
Use  with  any  PC  using  DOS  3.0  or 
above.  Complete  systems  from$299. 


POURNELLE'S 


USER'S  CHOICE 


AWARD 


Satisfaction  Guaranteed  Awarded  May  1 992 

The  BSE  Company  602-527-8843  FAX  602-527-1540 


CIRCLE  1013  ON  READER  SERVICE  CARD 


DOS 


Inside  IX)S  is  guaranteed  to  help  you  gel  the 
most  out  of  1X)S.  But  don't  take  our  word 
for  it.  See  fonourself. 


Subscribe  today  and  you'll  get  1 3  issues  for  the  price  of  1 2  for 
onh  $39!  If  you  decide  Inside  IX)S  is  not  for  you.  mark 
"cancel"  on  your  imoice  and  return  it.  Your  free  bonus  issue 
will  be  \ours  to  keep  with  no  further  obligation. 

Call  for  your  FREE  ISSUE  today! 

1-800-223-8720 

Please  mention  code  VSNY 


PS/2 


DISKS 
TAPES 
OPTICALS 


2nd  WHrirJAL  DfllVH 

j  2nd  drive  mounts  in  spare- 
floppy  bay 

j  Built  in  OS/2  support 

□  Fast  SCSI-2  support 

j  Up  to  1GB  capacity 

_l  10  to  15ms  access  time 

j  Every  thing  you  need  for 
easy  installation 

PERISOL  TECHNOLOGY 
800-447-8226  Fax  408-988-4431 

408-988-2232   Dealer  Inquiries  Welcome 


CIRCLE  1014  ON  READER  SERVICE  CARD 


BACKPACK  IS 
TRANSPORTABLE. 


Adding  an  easy-to-carry      one  Backpack,  so  you  can 


hard  drive  to  your  portable 
computer  has  never  been 
easier!  Backpack  from 
Micro  Solutions  connects 
quickly  to  the  parallel 
printer  port  of  any 
PC  compatiblt 
portable  —  with- 
out Interface 
cards  or  tool 
Several 
puters  can  share 


ile  or  ^ 

ith-  ^  #  A 


back  up  your  work  or  take 
it  home  to  another  com- 
puter. Diskette  and  tape 
drive  models  are  also  avail- 
able. Backpack.  Don't 
leave  home  without 
one.  Call  today  for 
more  information. 


132  W  l  ■      ulri  Hwv  .  !>•  K.illi.  II  60 115     HIS  756-  111  I      F  ix  HI W.6  11  !H 
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Cop' 


EXPANSION  UNITS-LAPTOP/PORTABLES 


IP^RADEi,  E 

YOUR  UPGRADE  SOURCE 


Need  IDE.  1.44MB.  2.88MB.  four  floppy  or  VGA  Support?  Novel.  Windows 

orOS  2  Problems?  Solve  Your  HardwareandSofwareProblemsToday 
 with  one  of  Our  Quality  BIOS  Solutions.  


ROM  BIOS  UPGRADES      MOTHERBOARDS  from  $90 


MR  BIOS-KEY  BOARD  BIOS 
MRBIOSOPTI386/486 
AMI-XT  sf^Z  _  .  , 

AMI-IBM  XT  fBLOWOUl 
AMI-286forDTK\.  PRICES! 
AMI-286  (or  IBM 
AMI386C&T 

PHOE  NIX  -COMPAQ  286  CALLTOfl 
AND  LOTS  MORE  ! 


1X980NS  SIMMS37  70NS  SIMM  S38 

4X9  SONS  SIMMS  $142 

Pan.  KXP  4410.4430  2MB  S105 

Pan.  KXP  4420. 4450  2MB  $129 
HEWLETT  PACKARD 

HP1II .  IIP  IIP  OK  BOARD   $39 

HPIII.IIPIIP  2MB...  $98  4MB  $177 

HPIII.IID    1MB. ..$85  2MB  $115 

HPIII.IID4MB  $179 

IBM  Laser  Pnnters 

40 1 9/40 1 9E  OK  BOARD   $67 

4419/4019E  1MG..$89  2MG..$129 
OTHER  MANUFACTURERS  AVAILABLE 


TTI-28620MHZ  $901 

HI-386SX33MHZ  $1751 

TTI-38640MHzw/64KCache  $3251 
ni-48650MHzw/256KCache.  S900| 
AMI  Boards/EISA  MBS  available  Call  \ 
FREE  2  YEAR  WARRANTY!!! 


Research  Local  Bus 


MAINLINE  486:  Local  Bus  Motherboard 

Supports  486SX  up  to  486-50Mhz 

Kit  w/LB  32  bit  video  and  32  Bit  IDE  LB 

Cache.  Controller  w/o  CPU  SW 

Call  tor  prices  with  CPU 







_ 


SYSTEMS  FROM  $375 


MAXTOR.  CONNER.  QUANTUM,  SEAGATE 

Free  Technical  Support 
lYearWarranty  WE  WILL  NOT  BE  UNDERSOLD 


Improves  Performance  up  to  600%  At 
Instruction  Level.  Faster  than  Intel 
Coprocessor  Easy  Installation  In  any 
386SX/DX  System.  Lifetime  Warranty. 
387SX16.20.25  S85 


387DX25.33  $95 


387DX40 


.  S 145 


And 
More! 


Member  of 
Better  Business  Bureau 


Free  Catalog 


UPGRADES,  ETC.  800-955-3527 


24  Hr.  FAX  Order  Line  805-650-6515  uruiC4 

International       I  K  Fiance        Germany  ™ 

Fax  0800-8^9770    OWOOXW  0130*16324 

THUNA    2432-Palma  Dr.  Ventura,  Ca  93003  . 

Corp.  &  University 
P.0.5  Welcome 


805  650-2030 


St  Hatli  Isruail 


UPGDAOIS,  ETC 


Crammed  into  your  laptop? 


Up  to  1.1GB 
for  laptops 


Are  you  outgrowing  your 
laptop  or  notebook's  capacity? 
Tired  of  software  "quick  fixes"? 
Now  you  can  get  the  storage 
you  need  to  effectively  operate 
today's  data-intensive  applica- 
tions and  operating  systems. 
Up  to  180  MB  for  notebooks 

LSI  specializes  in  internal  up- 
grades. We  can  replace  the  fac- 


tory-original hard  drives  in 
Toshiba,  Compaq,  and  other 
major  manufacturers'  laptops 
and  notebooks  with  higher- 
speed,  higher-capacity  drives 
without  adding  bulk  or  weight. 
If  you're  feeling  the  applica- 
tions squeeze,  call  us.  You'd  be 
surprised  how  much  room  there 
is  in  your  laptop  . . . 


(800)  683-6839 
Laptop  Solutions,  Inc. 
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10700  Richmond  Ave.,  #1 14  Houston.  Texas  77042 
Local:  (713)  789-0878  FAX:  (713)  789-8177 

All  product  names  are  trademarks  or  registered  trademarks  or  tfierr  respective  owners 
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We  stock  MEMORY  UPGRADES  for  99%  of 
compufer  systems.  Call  or  fax  for  pricing. 


M  i  .  Ml  BMI  t 

MM  X  9- TONS  SIMM 
Will  1 SOUS  SIMM 
1MB  1 9  1IWIS  9  CHIP  blMM 
IMS  X  9  SONS  3  CHIP  SIMM 
<MS>  9  arMS  9  CHIP  SIMM 
IMG  <  9  TONS  9  CHIP  SIMM 
IMS  1 9  TONS  9  CHIP  SIMM 
1MB  1 9  SONS  i  CHIP  SIMM 
IMS  I  9  60NS  9  CHIP  SIMM 
IMS  >  9  SWS  )  CHIP  SIMM 
IMS  I  9  S3NS  9  CHIP  SIMM 
16MB  I  9  TONS  SIMM 
16MB  II  9-60NS  SIMM 


n 

JO 

33  3|  4MB  X  S  SONS  SIMM 

34  33  4MB  K  S  TONS  SIMM 

»  m  1MB « 9  loans  SIPP 

JJ  JJ  1MB  <  »80NS  SIPP 

MS  550  1MB  H  9  TONS  STPP 

655  645  1MB  X  9  SONS  SIPP 


MM  ?<36 

17*1  4>» 

MM  »»» 

»M  «■« 
3T00 
39  00 


16MB 
JMS 


7U0O 

lOWISt 

lowest 


/MB  I 


40   SONS    4MB  SIMM 
lOWISt 
40    SONS    SMB  SIMM 
lOWISt 


()t\«WTA 


SEC 


TOSHIBA 


ALR 


EPbUIN 


AST 


intel 


Panasonic 


ZCNITH 


COmPAO. 


DELL 


I  SHARP  I  QMS    I    ^ATsT    |      EVER  EX-  J     |j^J      |  CAHOI1  J  » Apple 


MOTHER  BOARDS     I  OPTI  MOTHER  BOARDS 


S  FWttS  UE  WGOTUAU 
WMf  N  PUHCHUIO  WITH  CPU  I  Mt-tCWT 

ONE  BOARD  SOLUTION 

NHMnM  7074J3DC  I  MMfl  7S33 

mo*  msx  mo*  w»a  "**«i  *t 

4Mt«ra««BlAUlW  mUJOntrC 
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TECHNICAL  SUPPORT 

1 -21 5-922-4640 


Open  Saturdays  10-6 


ORDERS  ONLY  TOLL  FREE 

800-457-6937 
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FAX 

922-01H 


HON  CASH  4%  ADDITIONAL  ORDER  TOLL-FREE  FROM  ANYWHERE  IN  THE  USA  OR  CANADA  CALL  FOR  CURRENT  PRICES  AND  VOLUME  DISCOUNTS  PRICES  AND  AVAILABILITY  SUBJECT  TO  CHANGE  ORDER  LINES  OPEN  6  DAYS 

MINIMUM  ORDER  30  00»USA  SHIPPING  &  HANOI  INC.  UPS  GRODNO  $6  00-AlR  SI?  00-COO  ADO  S4  0O*PA  RESIDENTS  ADD  7%  SAIF5  TAX«PRf  PAID  ORDFRS  CALL  FOR  CONF  iHMAI  I0N»ALL  HI  TURNS  ML  QUIRE  HUA#  AND  ORIGINAL 
INVOICE  CANCELLED  ORDERS  AND  RETURNS  fOR  CRFDH  BUBJECI  10  2b" ,  Ht  STOCKING  CMAHG(»RE  TURNED  MERCHANDISE  MUST  BE  IN  NEW  CONDITION  AND  RICFIVED  WITHIN  14  DAYS  FROM  INVOICE"  OATI  SORRV  NO  REFUNDS  AFTER 
14  DAYS  SHIPPING  AND  HANDLING  CHARGES  NOT  RFUJNOABl {^INTERNATIONAL  OROFHS  WELCOME  APO  FPO  ORDERS  WEICOME  PO  S  ACCFPTEO  FROM  COVE RMf NT  AGFNCIIS  UNIVERSITIES  fOHTUNE  1000  COMPANIES-SUBJECT  10 
APPROVAI    A|  I  MEMORY  PRODUCTS  ARE  THIRD  PARTY  ALL  TRA[>[  MARKS  ARE  THE  PROPERTY  OF  THE  RESPECTIVE  OWNFRS  #  ALL  WORLDWIDE  TECHNOLOGY  PRODUCTS  ARE  10Q%  GUARANTEED  AND  COME  WITH  LIFETIME  WARRANTY 

EXCEPT  30  DAY  WARRANTY  ON  CPU  CHIPS  AND  1  YEAR  WARRANTY  ON  MOTHER  BOARDS  * 


WORLDWIDE  TECHNOLOGIES 

WHOLESALE  DISTRIBUTORS 
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RESELLERS-VAR-PRICING  ON  REQUEST 


437  Chestnut  Street,  Philadelphia,  PA  19106 
Customer  Service  215-922-4640 


NOVKMBFR  1(1.  I'W:  P(  MAC. A/IN!  509 


PERIPHERALS-TAPE  DRIVE  SUBSYSTEMS 


HERE  IS  SUPERIOR  PLAIN 
PAPER  FAX  TECHNOLOGY! 

Hewlett-Packard's  Fax-200  and  Fax-310  Plain  Whp%  "JfXIhfrJJ 

Paper  Fax  Machines  have  the  same  innovative  Packard 
printing  technology  found  in  their  popular  DeskJet  and  DeskWriter 
printers.  These  Plain  Paper  Machines  have  superior  technology  and  the 
reliability  always  found  in  Hewlett-Packard  products.  Other  faxes  curl  and 
fade-plain  paper  faxes  lay  flat,  and  look  professional!  For  the  best  results 
in  plain  paper  faxing,  only  Hewlett-Packard's  proven  technology  will  do! 


1  Year  Warranty 


The  HP  Fax-310 

The  HP  Fax-310  is  packed  with  advanced  features  for  sophisticated  needs  Features:  300 
dpi  scanning  and  printing,  100  sheet  capacity.  28  page  memory,  a  20  page  automatic 
document  feeder,  32  grayscale  levels,  100  number  speed  dial  and  a  built-in  telephone 

Mfr.  Sugg 
Re!  $1999 


answering  machine  interface. 


$1299 


The  HP  Fax-200 

The  MP  Fax-200   

produces  the  llliftiiilfliiii 
exact  handsome  faxes  as  the 
HP  Fax-310,  at  super  low  pricing.  It 
has  200  dpi  scanning  and  300  dpi 
Printing,  100  sheet  capacity,  12  page 
standard  memory,  broadcasting  up 
to  50  locations,  and  50  number 
speed  dial,  and  built-in  telephone 
answering  machine  interface 

(tQQQ1*  Su89 

'Only  HP  Fan  310  includes  handset  q>  J  J  J  Ret  S1499 

Call  for  a  FREE  ELEK-TEK  catalog! 

A  "superstore"  assortment  of  over  5,000  of  the  best  computer  product 
brands  at  the  lowest  prices. 

Since  1979 


<  inc. 


7350  North  Under  Avenue.  Skokie.  Illinois  60077 
800-395-1 000  In  IL:  708-677-7660 
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Worlds  First  Dual  Capacity  - 
256MB/128MB  Rewritable 
3.5"  Magneto-Optical  Drive 

Introductory  Offer  -  only  $1,748 


♦  Full  compatibility  -  Vista  V256  reads  &  writes  to  ISO 
Standard  128MB  format  cartridges,  and  a  true,  non- 
compressed  256MB  to  GZ  format  cartridges 

♦  Reliable  -  features  the  acclaimed  M.O.S.T.  mechanism 
as  used  in  the  award-winning  Vista  V128  3.5"  MO  drive 

♦  Fast  -  transfer  rate  up  to  1.2  MB  per  second 

♦  Economical-  additional  256MB  cartridges  only  S89 

♦  Versatile  -  Mac  and  IBM  compatibility 

Order  Direct  800.944.6232 


0  C  =  A  N 


O'OE'A'N  Microsystems,  Inc. 
246  Hacienda  Avenue 
Campbell  CA  95008  USA 


New!  PCTD-16 
Controller  Kit 

The  new  PCTD-16  Controller  Kit 
has  even  more  power  than  our 
PCTD-1.  the  PC  Magazine 
"Editors'  Choice'  among  nine-track 
back-up  devices  Read/write  to  9- 
track  tape  with  your  IBM",  PC/XT. 
PC/AT*.  386".  486",  PS/2' and 
compatibles  Exchange  data  with 
other  PCs,  minis  and  mainframes 
using  a  vanety  of  tape  densities. 

800  1600  3200  6250  BPI  &  3480 
Systems  are  available. 


"The  dear  winner  among 
half-inch  nine-track  back-up 
devices." 


PCTD-16  Features: 

•  1 6  bit  direct  I/O,  256K  or  1  MB  onboard  cache 

•  Data  transfer  rate  up  to  43.56  MB/Minute 

•  Interchange  and  backup  software 

•  ReelView  data  extraction  4  conversion  software 

•  Toll-free  sales  and  technical  hot  line  support 


Computer  Logics  Limited 

31200  Carter  St  .  Cleveland.  OH  44139 
East  Coast  800-828-0599  or  216-349-8600  •  Fax  216-349-8620 
West  Coast  800-828-031 1  or  602-861-0202  •  Fax  602-861-0383 
Portion  reprints  printed  with  permission  Irom  PC  Magastne.  Apnl  26 1989 
Copyright"  1989  Zitl  Communications  Company  'Registered  U  S  Patent  Office 
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9  TRACK  TAPE  DRIVES 
3480  TAPE  DRIVES 
FOR  PC/XT/AT/386/486/PS2 


LOWEST 
PRICES 

BEST 
QUALITY 


LAGUNA  DATA  SYSTEMS 

23ISI  Alcalde  Prlvt  (800)  886-4827 

Suite  B-3  "Jjif  714- SUA- 3010  TF.I. 

Lamina  Hill*.  CA  »2*53  39  714-586-55311  MX 
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Best  9-Track  Tape 
Solution  of  the  90 'si 


v<3 


•  PC  286/386/486 
•  RISC/6000  •  AS/400 
•  SUN  •  HP    •  DEC  •  APPLE 


Our  name  begins  witb  Quality! 
Call  us  today  for 
price  and  information. 


9621  IRONDALE  AVE.,  CHATS  WORTH,  CA  91311 
FAX  (818)  882-4081  •  (818)  882-5822 
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Connect  with  the  Parallel  Universe 
SIGEN  250MB  PORTABLE  PARALLEL  PORT  TAPE  BACKUP 


No  controller  card  required.  Connects  to  parallel 
port.  Installs  in  less  than  3  minutes.  Great  tor 
Laptops.  To  9.5  MB.  mm  transfer  rate. 
Capacity 

20  MB  Parallsl  Port  Floppy 
SO/2SO  MB  1/4'  cartridge  4.5  MB /Mm 
60/200  MB  1/4*  cartridge  9  5  MB/Min 
250/500  MB  1/4*  cartndga  9  5  MB  Mm 
1 .3  GB  1/4*  cartridge  SCSI  1 6  MB  Mm 
1 .2  /  2  QB  4mm  DAT  SCS1 1 0MB  Mm 
Support* 
DOS.  OS/2 

Novell  286.  386  » 
UNIX.  XENIX 


Industry  standard  SYTOS  PLUS,  or  CENTRAL 
POINT  BACKUP  software  and  lor  Mo  server 
based  NLM  and  VAP  TAPEWARE. 


Phon*  (408)  737-3904  •  Fax  (408)  737  3910 
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TAPE  DRIVE  SUBSYSTEMS-SOFTWARE/BUSINESS  TIME  MANAGEMENT 


9-Track 

Mainframe  to  PC  data  interchange 


Rock  solid  solutions, 
Rock  bottom  prices. 

For  PCs  and 
workstations. 
Direct  from  the 
manufacturer. 

800-729-8725 

Finally,  you  get  subsystems  designed  from  the 
ground  up  to  be  ultra-reliable,  light,  compact  and 
inexpensive.  Supporting  1600  and  6250  bpi. 
Including  the  latest  Overland  Data  software  and 
expert  help  when  you  need  it.  Call  today  for  more 
information  and  a  free  demo  disk. 

Since  1980 


PC  EXPO:  #756 
COMDEX:  #S630 


Tel:  619-571-5555  ■  FAX:  619-571-0982 
Europe:  Tel:  (♦49)6172-35027  •  FAX:  (-49)6172-35028 


Ask  about  3480  tape  drives  too 
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800/842-0708 


PERIPHERAUS 

HAUPPAUGE,  NY  •  516/273-5900 


The  Only  Professional  Choice 


Excellent  Software  and  Support 
All  Densities— including  6250 
Super  Speed  &  Reliability 
3480  Cartridge  Drives 
&  SCSI  Too! 

FAST  9-TRACK-fo7^MWRQrS 
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ARGEST 

ELECTION 

F 

APE 

RODUCTS 

SALES 


RENTALS 


FF.  Y-Track. 
CCH  t-Trsck 


TECHNICAL  SUPPORT 


CONVERSIONS 


SERVICE  REPAIRS 


MM  Cartridge 
TK50/70/8J 
4mm  St  fimn 

l/4*_C«rtrM» 


▲  INTERFACE 
^SL  SYSTEMS 


9  TRACK 
MAGNETIC 
TAPE  SYSTEM 

FOR  IBM  PC/X  T 
286/386/486 


Mainframe  to  PC  Data  Transfer 
Data  Transfer  S  Backup  to  24  MB/min 
DOS,  UNIX  Software,  Complete  System 
Service  and  Support,  Easy  Installation 
SCSI  Buss  Interface  Compatible 
3480  Tape  Cartridge  Systems 


call  (919)  763-8400  or  write  to: 

CONTECH  Computer  Corp. 
4304  Market  St.  Wilmington,  NC  28403 


CONTECH 
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Computer  Select' 


With  COMPUTER  SELECT 
you'll  never  again  risk 
making  the  cosily  mistake 
of  acquiring  the  wrong 
product.  Now,  using  your 
own  PC.  you  can  identify, 
evaluate  and  select  the 
best  products  that  meet 
your  requirements  and 
your  budget.  Easy-to-use 
search  software  lets  you 
quickly  retrieve  the  docu- 
ments you  need  from  the 
vast  database  of  product 
reviews,  specifications, 
announcements  and  buy- 
er's guides. 


Get  instant  access  to  mofe 

than... 

•  70.000  articles  and 
abstracts  each  month 

•  Complete  specs  for 
70,000  hardware,  soft- 
ware and  communica- 
tions products 

•  Profiles  of  12.000  com- 
panies, including 
addresses  and  phone 
numbers 

•  9,000  definitions  of  com- 
puter and  telecommuni- 
cations terms. 

Discover  the  power  of  this 
new  CD-ROM  product.  Call 


The  Most  Complete 
Database  of  Computer 
Product  Information 
Available 

now  for  your  free,  no-obli- 
gation demo  disk.  Then,  if 
you  wish,  you  can  sub- 
scribe for  $995  • 


LIBRARY 


One  Park  Avenue, 
New  York.  NY.  10016 

CAU  NOW  FOR  A  FREE 
DEMONSTRATION  DISK 

212-503-4400 

Computer  UbraiY  and  Computer  Select 
are  trademarks  and  Data  Sources 
is  a  registered  trademark  ol  Ml 
Communications  Company  CtW  Jtf 
Communications  Co 
U  Sand  Canada  on*  Outs*  US  Site 


Stop  wasting  time 
scheduling  group 
meetings 

OnTimc  "  is  the  finest 
network  calendaring 
produet  on  the  market.  It 
saves  you  time  and 
aggravation  in  scheduling 
group  meetings.  It 
instantly  communicates 
with  whom  you  want  to 
meet.  OnTime's  Laser 
Calendar  Printouts  are  the 
talk  of  the  Industry  -  they 
will  knock  your  socks  off! 


For  a  free  30  day 
evaluation  copy  write  to 
the  address  below  or  call: 

800-345-6747 

Campbell  Services,  Inc. 

21700  Northwestern  Hwy..  #1070 
Soulhficld.  Ml  48075 

DOS  version  (non  network) 
$69.95 
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nn*  J 


SPORTS 

PC  SWIMSUIT 
CALENDAR 


For  The  First 


Simulated  256  cota*.  640  *  480  VGA  GIF  photo  ot  calendar  model  Cindy  Margolis' 

Breakthrough  news...  Now.  because  of  an  exclusive  arrange- 
ment with  INSIDE  SPORTS,  you  can  bring  their  famous 
Swimsuit  Issue  to  life  on  your  PCI  This  amazing  new  graphics 
calendar  program  features  breathtaking,  real-to-life,  'lull-view" 
256  color  VGA  photos  of  the  beautiful  models  of  INSIDE 
SPORTS.  If  you  have  a  color  monitor,  then  you  have  to  get  this 
revolutionary  new  program,  it  makes  working  and  planning  your 
day  on  your  PC  fun! 

Your  INSIDE  SPORTS  VGA  Photo  Calendar  is  fully-functional, 
menu  driven  and  is  easy-to-use.  It  comes  with  daily  perpetual 
calendar  and  appointment  book  ,  sound  alarm,  card  file, 
calculators,  autodialer  and  much  more.  Your  special  16-month 
photographic  quality  calendar  starts  the  day  you  install  it  (photo 
refills  available)  and  works  on  all  VGA  and  Super  VGA  color 
monitors;  DOS  &  Windows  utilities  included.  Only  $39.  plus  $4 
for  S&H. 

Satisfaction  guaranteed  or  your  money  back! 


ORDER  NOW 
24  hours/7  days 


1  -800-525-4437 


For  same  day  shipment  send 
check  or  money  order  to: 

DeskTop  Software 

96  Phoenix  Ave..  Dept.  M1 1 
Entield,  CT  06082 
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It's  8:30  am,  do  you  know  where 
your  classes  are? 

\\  ilh  t  o^kal  (  I.VSSinaU-    software,  wi-  can  help  yon  find  out. 


As  a  training  manager  wc  know  it's  j  challenge  lo: 

•  keep  on  top  ol  scheduled1  course  ollcnngs  and 
the  people  registered  tot  them 

•  avoid  double-booking  classrooms  or  instructors 

•  compile  and  organize  data  for  billing 

•  communicate  important  information  to  trainers, 
facility  managers,  sales  reps,  and  orhers. 

logical  (T  ASSmare  software  supports  tour  ma|or 
functions:  Registration.  Scheduling,  Rcponing.  and 
System  Administration  -  all  designed  to  help  you 
meet  these  challenges  and  many  more! 

Logical  Cl-ASSmate  software  is  available  in  both 
singlc-uset.  S')')S.  and  network  versions.  S3,995< 

S Logical 
Operations 


To  receive  a  FREE 
demo  diskette,  call 
•WMM5(n6-"\  ext.  41 


You'll  W  amazed  ai  how 
orv-jni/ccl  you  can  lx- 
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CD-ROM 


^^f*  HammerHead  has  teamed  up  with  professional 

^^P^^  photographers  and  the  best  shareware  authors  to  bring 
you  the  easiest  and  most  cost  effective  way  to  look  tor  stock  photos 


at  n 


Super  VGA    1 024x76.8*25.6, 


•  908  Mother  Earth  II  CE>   $59  88 

Contains  460  beautiful  images  ready  to  b«  used  h  all  Windows  applications  Categori/ed  into  lour  groups  Country. 
Oceans  Sunsets  &  Waves  Photos  by  professional  New  Vorh  photographer  BruceCurbs 

#909  Lovely  Ladlesll   <2ff>   559  88 

Forgetthe  Swimsuit  Issue  .we've  got  1 1 1  pictures  olmodeK  m  tashionswimwear  Victoria  who9  it  s  no  secretin*  we 
nave  113pic!ureso!beautitui  models  m  gorgeous  linger  *   n  tact  this  C  D  ROW  give  ,o  u  instant  access  to  a  library  ot  400 
mages  Need  a  picture  tor  an  advertisement  or  brochure'  fhentryjcoupleotouf  94Tfuecotor?4bitimages  Thereis 
nort*nghke!6  rmilhoncoiorstogetyouroointacnKS 

•  911  Nitjht  Owl's  Shareware  Disc  version6.1  <JE>  $99  88 

It  you've  ever  searched  bulletin  boards  lor  programs  or  utilities  you  knowiust  how  time  consuming  and  costly  it  can  he 
Now  you  can  have  il  all. on  your  ownCO  ROM  ll/ou  restarting  aBBS  then  me  NigmOwrsdisc  is  the  easiest  way  to  get 
your  BBS  up  to  speed  with  10.000  shareware  programs  and  utilit.es  That's  600*  MB  ot  files  with  descriptions 

•  900  CO  ROM  disc  caddy  $10 

B uy  ?  CD  ROMs  and  gel  $10  orl  each  disc  Buy  3  CD-ROMs  and  gel  $1 5  ott  each  disc 

Buy  4  or  more  CD  ROMs  and  get  $?0  oil  each  disc        you  save  $80  or  more 

Send  check/money  order  lo  More  inlo  foreign  m    I  •WPI  US  &  Canadian 

Starware  Publishing  Corp  orders  &  dealers  call     S  I  ORDERS  ONLY 

P0  Box  4188.  Dept  69  Voice  305  -  426  -  4552  gs*\   ami  800-3SV5353 

Deerfield  Beach.  FL  33442  FAX  305  -  426  -  9801  JQM  "  z<  nouns  /  7  days 

Domestic  shipping  -  UPS  $4  50  Ground  $7  2nd  Day  $15  Next  Day  FLadd6\ 
Foreign  shipping  -  USPS  Express  Mail  (allow  7  days)       $18  Canada       $22  other  foreign 
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Now  Shipping  Version  6.0! 

It's  the  perfect  way  to  coordinate 
communications  between  hundreds  of 
people,  around  your  office,  or  around 
the  world.  For  more  information,  call... 

Sales  &  Literature  Hotline 


1-800-328-1128 


(/)  GALACTICOMM 


CIRCLE  1032  ON  READEH  SERVICE  CARD 


Cop 


AMI  Diagnostic  Kit 

...  from  the  wellknown  BIOS-vendor  *•  American  Megatrends  Inc. 


DIAGNOSTICS-FLOW  CHART 


The  AMI  The  AM (Dl  AG 

Diagnostics  Card  I  Utility 


The  AMI  Diagnostics  Card  is 
a  powerful  hardware  tool  for 
troubleshooting  8  or  16  bit 
IBM  compatible  PC  or  add-on 
cards. 

The  AMI  Diagnostics  Card 
provides  a  means  of  tracing 
input-  output-  adress  and 
data  flow  of  a  program  as  it 
executes  on  your  system. 


The  AMIDIAG  Utility  is  fully 
menu  driven  and  works  with 
IBM  PC  compatible  286, 386, 
486  based  machines. 
AMIDIAG  is  useful  in  checking 
out  the  system  board,  memo- 
ry and  peripherals. 
AMIDIAG  also  provides  gra- 
phic representation  of  DRAM 
and  SIMM  memory  errors, 
and  a  log  of  dl  errors,  to  ei- 
ther diskette  or  printer. 


The  Ramless 
Monitor 


The  Ramless  Monitor  is 
[PROM  resident  and  sits  in  the 
BIOS  EPROMsocket.lt  does 
not  use  the  RAM  system  me- 
mory on  the  system  mother- 
board. The  Ramless  Monitor 
keeps  data  in  CPU  registers. 

SI4»<"> 


The  AMIDIAG  utility  was  PC  Maga/ine  idiot  s  Choice  August  1 990 


SienerSoft 

Siener Soft  Inc. 
6540  LuilcBlvd  Suite  C  166 
Son  Diego.  CA 921 2! 


oo 

Cod 


Ph:  619-452  2265 
fox  619-452-0145 
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EARN  YOUR  COLLEGE  DEGREE  AT  HOME 


In  Computer  Science 

Get  the  opportunity  and  earning  power  a  college  degree  confers— without 
leaving  home  and  without  spending  thousands  of  dollars. 


Approved  for  tuition  reimbursement  by  leading  corporations 
s>  ALL  COURSES  BY  CORRESPONDENCE 
•  Most  courses  interactive 
»  Approved  Ada  course  available 
J  Qualified  instructors  available  on  telephone  help  lines 


AMERICAN 
INSTITUTE 


Phone:  1-205-323-6191  •  FAX:  1-205-328-2229 

21 01  PCX  Magnolia  Ave  •  Suite  200  •  B'ham.  AL  35205 


COMPUTER 
^^^^ 
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BrainMaker 

Neural  Networks 
give  your  PC 
human  skills. 


''BrainMaker  is  the 
most  fascinating 
computer  software 
I've  ever  seen." 
John  Dvorak 
PC  Magazine 

Find  patterns  and  hidden  relationships  in  data  and  learn 
from  the  past.  Read  in  data  from  Lotus,  dBase,  Excel, 
binary,  and  ASCII.  Menus,  dialog  boxes,  color,  mouse 
support,  great  manuals.  Stock  and  bond  forecasting, 
pattern  recognition,  commodities,  futures,  and  more. 

30  day  money  back  guarantee! 
BrainMaker  is  $195    Professional  is  $795 
Free  Catalog:800/284-8112,  916/478-9040 
California  Scientific  Software 


Loan  Amortization  Software 


A  favorite  of  banks  &  atty's  worldwide! 

Over  6000  sold! 


'Creative  Financing 
/Fixed  or  Adiusiable 
/APR  to  US  Reg  Z 
/Bi  weeklys  &  more 
/Prepaid  im 
/Poinls  &  Fees 
/PMI  Charges 
/Irregu&r  PymTS 
/Auto  Extra  Pymt  s 
/Fixed  Principal  Pymrs 
/Balloon  Pyml 
/Negative  Amortization 
'360  365  360/365  Inl 
/Solve  for  an  Unknown 
/Yield  S  Loan  Price 
/Store  loan  to  drsk 
/Report  Mies 
/Report  comments 
/Calendar  or  Fiscal  Yr 
/No  Spreadsheet  requ 
/Editing  ol  data  entered 
/Context  help  screens 
/18  Digit  Accuracy 


/Easy  Amortization  Schedules 
/Replace  Financial  Calculators 
/Change  variables  instantly 

Exec-Amort"  $149.95 
•Mini-Amort "  $79.95 
5  user  Network  Version:  $450.00 

Order  Today  Call  800/858-8448 
Fax  Orders  Call  313/791-3010 
Phone  (313)791-0770 

Electrosonics. 
36380  Garfield.  Suile  1 
Fraser.  Ml  48026  USA 
Demo  Disk  $5  Each  VISA  MC  AMEX  Discover 

Ground  Ship  $5  Air  Si 3  CODs  add  $4  oo 
International  add  SIS  '(Excludes  APR  Pts  &  Feesi 


CIRCLE  1036  ON  READER  SERVICE  CARD 


MULTICALC 


JJJ 
J 


The  Total  Financial  Computing  Package 


1-800-262-6890 

VISA/MC/AMEX/DISCOVER 
(305)444-6040  FAX:  (305)444-5413 


■  Loan  Amortization  -  Simple  to  Complex  ■  Leasing 

■  Solve  lor  any  Unkown  ■  Memory  Resident  Option 
m  A.P.R.  per  Regulation  "Z"  -  ARM'S  -  G.E.M.'s 

■  Payment  Recording  System  -  Prints  Payment  Books 

■  Year-End  Statements  -  Late  Notices 

■  Finance/Investments  -  FV/PV/FVA'PVA/IRR/NPV 

■  Depreciation  -  SL/DB/SYD/ACRS/MACRS 

■  Multiple  Companies,  Multiple  Assets 

■  Lotus.  Dbase.  Quattro.  ASCII  File  Compatible 

■  Bonds  -  I.R.A.'s  ■  Easy  to  learn  and  use 
PLUS  70  other  features  that  will  turn 
a  few  keystrokes  into  a  wealth 
of  financial  information. 


PC  WORKS.  INC.  •  801  Madrid  Street.  Suite  105.  Coral  Gables,  FL  33134 
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Version  7.0 

•Full  Color  Support  •Network  Support 

•  Global  search  &  replace         »3D  Charting 
•  Over  270  output  devices  supported 

DON'T  buy  any  flowcharting  product  until  you 
test  drive  EasyFlow.  Unprecedented  support  for 
[Desktop  Publishing  &  Graphics  packages, 
Alternate  Shape  Libraries,  FREE  tech  support 
and  a  NO  RISK  30  Day  Money  Back  Guarantee 
all  combine  to  make  EasyFlow  the  industry 
leader  and  corporate  standard. 

Vendor  Direct  List  Price  $280 


HavenTree  Software  Limited 
P.O.  Box  470-P 
Fineview.  NY  13640-0470 
Tel:  (613)  544-6035 
Fax:  (613)  544-9632 


Plus  Shipping 


ORDER  HOTLINE  l'S00'2bJ'0bb8 
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COLOR  PRINTS 
I  35mm  SLIDES 
I  OVERHEADS 
|  SCANNING 

Vibrant,  high-resolution  output  from 
—  your  computer  files  using  the  Canon  CLC500 

Color  Laser  Printer  and  other  high-quality  imaging  devices. 


GENERAL-MUSIC 


1-800-753-7877  Ill- 

International  Orders  Call  (503)  385-1375    ^  Jp^tn^r^,,,  T7V»  t- 

^  eflAr-  SOFTWARE 


0Hhf  .  TIME  LINE  4.0 

'  Outline  Gantt  -  PERT  chart  - 

Scheduling  -  Macros  -  Report 

Generator  -  What  if's? 
•  The  Corporate  Choice  for  Project 

Management  and  Presentations! 

Saves  Time  and  Money! 

Retail  $699! 


NORTON  UTILITIES  6.0 

•  Recovers  Your  Valuable  Data! 

•  Guards  Your  Data! 

•  Speeds  Up  Your  Hard  Disk! 

•  The  Ultimate  DOS  Enhancer! 

•  Windows  3.1  Compatible! 

•  Retails  for  $149! 


PFS  First  Publisher  3.0 

•  Create  professional  publications! 

•  Rotate  words  and  graphics,  resize 
and  modify  any  image! 

•  Wrap  text  around  graphics! 

•  Import  from  your  word  processor. 

•  Includes  150  clip  art  images  . 

•  Includes  60  Fonts.  3  1/2"  Diisks 

•  Retails  for  $149! 


CIRCLE  1039  ON  READER  SERVICE  CARD 


i!jjiJijjJ!/Jil 

Computer  Images 

Aim  VGA/EGA/CGA/Mono  and  Animation 

1024x768x256 

Photwjraphk  (Quality  Krai  Color  Images 

BBS 

1-800-G0-M0DEM 
Toil-Free  Lines 


Exclusive  from  Event  Horizons, 
50,000  top  quality,  state  of  the 
art  color  MaxiPic  GIF  images  and 
Sound  VGA  Movies,  all  catego- 
ries, ratings,  resolutions. 

BBS  800-GO-MOOEM, 

or  BBS  503  697-5100.  S12  hr. 

Toil-Free  lines  S8  hr  extra 

No  Modem?  Order  our  Mail 
Image  Library  with  Samples 
for  $9.  World-wide  shipment. 
Info  voice  line  503-697-7700. 
Credit  cards  accepted. 
Same  day  shipment  anywhere. 


Aclual  computer  scanned  images 


Event  Horizons 

311  Ave  B.  Suite  209 
Lake  Oswego.  OR  97034 
Information  503-697-7700 


Call  for  free  User  Kit 
and  free  trial  information. 

IMAGE 

800-433-8829 

703-343-8243  •  Fax:  703-343-0691 

HI 
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Windows  version  now  available 
No  windows  programming  required 

"All  ol  the  C  language  routines  you 
need  to  wnte  an  impressive  scierv 
titic  graphing  program  ol  your  own. 
Highly  Recommended." 

PC  Magazine  3/1489 


Graphic  Features 

•  Linear,  log,  polar,  triangle  plots 

•  Smith  &  bar  charts 

•  Shaded  contours  3-D  plots 

•  Export  PIC.  GEM.  HPGL,  TIFF  files 

•  Source  code  lor  M  control 

•  23  fonts,  16  symbols.  9  linestyles 

•  Simultaneous  plots 

•  Insert  one  plol  into  another  plot 

•  Color  PostScript™,  EPS 

•  High-resolution  Tektronix®  format 

•  Supports  most  printers,  plotters, 
and  graphics  cards 

Licensed  lor  persons!  use  only 

Scientific  Endeavors 

508  North  Kentucky  St. 
Kingston,  TN  37763 
(800)  998-1571 
(615)3764146  FAX:  (615)  376-1571 
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AddressMan  $39.95 


AddressMan  is  an  easy-to-use  people 
information  manager.  This  mcnu- 
conrrolled  system  will  print  mailing 
lists,  mailing  labels,  envelopes, 
telephone  lists,  and  more.  Category 
tagging  allows  for  more  flexible  use 
of  your  people  information. 
Use  AddressMan  to: 

•  Enter  Names  &  Addresses 

•  Easy  Customisation  of  Screen  &  Printer 

•  Create  Reports  based  on  Any  Criteria 

VH  Software  •  (804)  827-1 604  •  (800)  262-6952 
2504  Build  America  Drive  •  Hampton,  VA  23666 

Look  for  AddressMan  at  Egghead  Software  and  The  Electronic  Boutique 
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jVj 


I J  £3  J 


Turn  your  PC  into  a  powerful 
Music  Workstation  with  our 
full-line  of  PC  MIDI  products. 

Try  our  $19.95  DemoPak  and 
apply  the  cost  when  you  buy 
software  from  us. 


Voyi 


'£?-/TVT   Dept.  PCM 
*-~        M  333  5th  Ave 
Pelham,  NY  10803 
(914)  738-4500  Fax:  738G946 
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PROGRAMMERS  TOOLS-MISCELLANEOUS/  ON-LINE  SERVICES 


"Sourcer 
is  the  best 
disassembler 
we've  ever  seen." 

-  PC  Magazine 


Sourcer    creates  commented 
assembly  listings  from  drivers. 
COM  or  EXE  files.  It  helps  you 
understand  the  inner  details  of 
how  programs  work  With  its 
optional  BIOS  Pre-Processor. 
generate  commented  listings  for 
all  your  BIOS  ROMs  $169  95 

Shipping  USA  $8,  CanadaMexieo  S10;  Other  S18 
CA  res  add  sales  lax  VISA  •  MasterCard  ■  AMEX 


Windows  Source   works  with 
Sourcer  to  generate  detailed 
listings  ot  Windows  EXEs,  DLLs. 
VxDs.  and  OS/2  IME  files.  See  the 
actual  Windows  function  names 
used  in  the  programs  you  analyze 
Learn  the  undocumented 
Windows  functions  used  by  the 
professionals  to  perform  tricks 
that  are  otherwise  impossible. 
$129  95.  With  Sourcer  &  BIOS 
Pre-Processor  $269  95 

Call  now!!!  (fax)  408-296-444 1 

1-800-648-8266 

V  Communications.  Inc. 


4320  Slovens  Creek  #275-PC 
San  Jose  CA  95 129 
408  296-4224 


COMPLETE  BIBLE  BOOKSTORE 
^  ON  DISK! 


BIBLE  RESEARCH  SYSTEMS 

2013  WELLS  BRANCH  PKWY.  #304  •  AUSTIN.  TEXAS  78728 


Only  One  Thing  Could 
Be  Easier  Than  Our  Bar  Code 
Printing  Software. 

All  StrandWare  form  and  label  generation  software  packages  are 
easy  to  learn  and  easy  to  use.  Like  newly-upgraded  Quick  Draw,  with 
mouse  driven  pull-down  menus,  and  laser  down -loadable  bar  codes 
for  fast  printing  of  Zip  +  4  Postnet  and  most  popular  bar  codes-all 
for  just  S259.  Or  try  other  StrandWare  bar  code  printing  software 
products,  including  Label  Matrix,  Rawer  Label  and  Bar  Code  Library 

Call  (800)  552-2331  or  fax  The  Computer  Connection 
(715)  833-1995  to  find  out  more  £| laflClVVcirC 

For  Anyone  Who's  Keeping  Track 


OlWSmndWWT  It* 
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ZylNDEX 


With 
ZylNDEX,  you 
;?\  can  find  information 

contained  in  any  document 
collection  on  network  or  stand  alone 
computers  in  just  seconds.  Quick, 
precise,  fun;  ZylNDEX  can  search 
word  processing,  database  or  graphics 
files  in  plain  english.  Many  output 
features.  Powerful  search  tools:  Word 
or  Phr.ise:  Boolean:  Proximity: 
Synonyms  and  more...  Powerful 
InfoApps  features:  HyperLink;  Notes:  ~ 
Cut  &  Paste;  Print;  Launch. ..put  your 
information  to  work  for  you. 
ZylNDEX  works  with  WordPerfect, 
Word  for  Windows,  dBase,  graphics  and 
other  file  formats.  Developers  API 
Toolkit  available. 

Call  1-800-544-6339  for 

l  i  i  i  demo  or  update  info 


ZyLAB 

"Division  of 

Information  Dimensions, 


100  Lexington  Dnve  •  Buffalo  Grove,  IL  60089 
tee.  Phone:  (708)  459-8000  •  Fax  (708)  459-8054 
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Where  Adults  Come  To  Play! 


Designed  for  the  "Over  18"  modem  user,  Odyssey  is 
the  international  online  service  with  business,  technical 
and  relaxation  features  for  men  and  women  including: 

•  Local  Numbers  Covering  850  U.S.  &  Canadian  Cities!  •  Live  Group 
and  Private  Chat!  •  Interactive  Multiplayer  Real  Time  Games!  •  Giant 
Message  Forums!  •  Matchmaker  Database!  •  Tens  of  1000  s  of 
Shareware  &  GIF  Files!  •  Travel  Info  &  Reservations!  •  Online 
Shopping!  •  Tournament  Gaming!  •  And  Much  Much  More! 


I     N  E 

For  Mote  Info,  or  Signup,  Call  By  Modem  (3  12  24  BNt):  818  358'6968 


CIRCLE  1048  ON  READER  SERVICE  CARD 
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Computer  Select 


With  COMPUTER  SELECT 
you'll  never  again  risk 
making  the  costly  mistake 
of  acquiring  the  wrong 
product.  Now,  using  your 
own  PC,  you  can  identify, 
evaluate  and  select  the 
best  products  that  meet 
your  requirements  and 
your  budget.  Easy-to-use 
search  software  lets  you 
quickly  retrieve  the  docu- 
ments you  need  from  the 
vast  database  of  product 
reviews,  specifications, 
announcements  and  buy- 
er's guides. 


Get  instant  access  to  more 

than... 

•  70,000  articles  and 
abstracts  each  month 

•  Complete  specs  for 
70,000  hardware,  soft- 
ware and  communica- 
tions products 

•  Profiles  of  12.000  com 
panies,  including 
addresses  and  phone 
numbers 

•  9,000  definitions  of  com- 
puter and  telecommuni- 
cations terms. 

Discover  the  power  of  this 
new  CD-ROM  product.  Call 


The  Most  Complete 
Database  of  Computer 
Product  Information 
Available 

now  for  your  free,  no-obli- 
gation demo  disk.  Then,  if 
you  wish,  you  can  sub- 
scribe for  S996.* 


LIBRARY 


One  Park  Avenue. 
New  York.  NY.  

CALL  NOW  FOR  A  FREE 
DEMONSTRATION  DISK 

212-503-4400 

Computer  Library  and  Computer  Select 
art  trademarks  and  Data  Sources 
is  a  ftgisteted  trademark  ot  Ziff 
Communications  Company  01991  Zfft 
CwnrnurwcaOons  Co 
*U  S  and  Canada  onty  Outside  U  S  SI  195 
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ffi  CLASSIFIED 


HA  RD  WA  RE/ A  DD-IN-BOARDS 


4* 


0<c*  [Infinity 


"Your  PC  Magazine  Memory  Source 
for  over  4  years!" 


100NS 

1MB  XI 
?S6K  X  4 

256KX1:   1  25 
64K  X  4: 

"Call  for  pncM  on  60N5  DRAM 


IBM  TYPE  SIMMS/SIPPS 


SONS  70KS  60MS 

(CMP 

4MEGX9    |11S  $125  $.135 

32  35  38 


1MEG  X  9 
3-CHIP 
1MEG  X  9 


!  I 


3? 


39 


72-PIN  SIMMS 


1MB  X  36  SONS  '4  MB!  {149 
1MBX36-70NSi4MB  $159 


r 


633  Post  Street  Box  «197  Son  Fioncuco.  CA  94 1 09-6215  B 


PS/2  UPGRADES     II  LAPTOP  UPGRADES  If    DESKTOP  UPGRADES  If  LASER  PRINTER  UPGRADES 


30286 

2  MB  KIT  MS 
35SX  40 SX  502  55SX  65SX  70  I 

2  MB  $15 
35SX  40SX  55SX  6SSX  IS 

4MB  $149 
35SX  IS  40SX  55SX  90  95 

8  MB  $309 
EXPBRO  50  50Z;  60.  55SX.  65SX 

2-  8  MB  */2  MB  $255 
EXPBRD  All  Models  70  I  80 

2-14  MB  «  2  MB  $299 

4-16  MB*  4  MB  $379 

PS  2  L40SX  N3JSX  LAPTOPS 
1  4  8  MB  $89  149  295 

PS)  I  UPGRADES 


COMPAQ 

COMPAQ  DESKPRO 

CONTURA  3863X  2025 

286E  386  2070E  25  75E 

?  4  8  MB  S1M/1K/4M 

4MB 

$165 

LIE  3S6S  70 

386S  16 

4MB  $215 

4MB 

$165 

SIT  386S  70 

386  20E  25E  386S  16 

2  4  MB  $125,195 

4-12  MB  EXPBRD 

$219 

TOSHIBA 

289N  386N  386SX  70  486M  s 

1200XE  1600  3100E 

2  4  MB 

$85159 

2MB  $99 

386  331  486  2b  33L 

SYS  PRO 

3100SX  3200SX  SXC 

$105,795 

2  4  MB              $95  159 

PROLINEA 

SLOWEST 

4400SX  6400 

AST  PREMIUM 

S  LOWEST 

2  4  8  MB  $155/225/495 

DELL 

SLOWEST 

GATEWAY  2000 

SLOWEST 

AST  EXECUTIVE      $  LOWEST 

MAGNAVOX 

S  LOWEST 

DELL  212N  1  320N  SLOWEST 

NEC  POWERMATE 

$  LOWEST 

Tl  TRAVELMATES    S  LOWEST 

PACKARD  BELL 

SLOWEST 

HP  II.  110  IIP  III  HID  IMP* 

MMB  $95  155 

PANASONIC  4420  4450i 

2.4  MB  $109/169 
PANASONIC  4410.  4430$  LOWEST 
IBM  4019  4019E 

123  5  MB  $79/199/149 
EPSON  EPLEOOO.  TOSH  PG LASER 

2  4  MB  $199/175 
EPSON  ACTNLSR  II  SLOWEST 
OKI  400 

12  MB  S  75  10s 

IBM  4029  HPIIISI  Tl  MCLSR 


MATH  COPROCESSORS 


INTEL  CYRIX 
80387SX  $95  S89 

80387DX-33       $99  S95 


•  30-OAY  RISK-FREE  GUARANTEE 

•  ALL  PRODUCTS  FIVE-YEAR  WAPBANTY 

•  Pnc*  8  ovotlobilrtY  tubiocl  to  chonge 

•  15*.  fMtockmg  'ee  on  non-dtt#ctivt 

rttumi  8  t«tused  orders 


•MEMORY  HOTLINE" 

1  (800)  444-7785 

(415)398-2987  Fax:(415)  398-5402 


•  Shtppmg  cnorg«  are  non-refundable 
•  No  SufC *o'oe  on  VISA/MC 
•  PO  *  Accepted  from  Gov  f  and  Qualified  hrrro 
•  Prompt  D*lTv«rv 


3 
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High  Performance 
Multimegabyte  Disk  Emulators 

NEW  MODELS  /  LOWER  PRICES 

•  Floppy  Drive  and  multimegabyte 
emulators  for  ISA  bus  computers 

•  180K  to  14  MB  capacities 

•  EPROM,  Flash  or  SRAM 
technologies 

•  Autobooting,  Single  or  Dual  disk 
emulation  under  PC  or  MS  DOS 

•  List  prices  from  $195 

CURTIS,  INC. 

2137  No.  Fainiiw  Ave.  •  SL  Paul,  MN  55113 
612/831-9512   FAX  61 2«3 1-9506 

PC  DOS  is  i  trademark  of  IBM 
MS  DOS  is  a  trademark  of  Mtcroscofi 


LOW 
WAREHOUSE 
am  PRICES' 


1MB  SIMM  80ns  $28 
4MB  SIMM  80ns  $111 


TYPE 

PKG 

80tn 

60nv 

2S6K  i  1 

OtP 

■0.94 

IM 

3S9K  i  4 

DTP 

'1.J0 

'3.51 

1M  a  1 

DIP 

•Ml 

<ta 

7S6K  i  9 

SIMM 

*M 

•11.47 

IMi9 

SIMM 

78.00 

■29.70 

mil 

SIMM 

111  00 

116.00 

MATH  CO-PROCESSORS 


INTEL 

e.1  J-. 

INTEL 

'76.47 

INTEL 

82.3S 

CYRIX 

7S.30 

CYRIX 

"IS.11 

CYRIX 

<mst 

in 

54  00 

NT 

SS.48. 
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LAPTOP  MEMORY! 


Toshiba  T4400/T3300 

16MB  $795 

2/4/8  MB  $145/225/395 

T1800/T2200 

2/4/8  MB  $115/185/325 

Lifetime  Warranty 
Complete  Line  of  Notebook  Accessories 

Propeller  Portable  Computer  Products 

674  Shoppers  Lone,  Covino  CA  91723 


1-800-788-8689 
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80287  X1 

80387-SX2S 

8038/  DIP 

81SI7-2S 

8308/-33 

83D8/-40 

2C87-8 

2C87-I2 


408-559-0603 

FAX  408-559-0301 

lOSt  Umin  An..  1110  San  If,  CA  9SU4 

II  mtitkai*.  IMS.  pmJ  «i  vftBI  VISA.  M(  Otv«w 
wd  (Mnpany  P0  \  wtlh  fiMt  apawv1  Piki  4»ln»fY  oni  mong 
tKMrtl  WVPKI  W  (SMflt  tanum  s>4ff  S100  tHwm  <l*»t 
UU  m  ifcam  on  i^aM  1 1 1  SX  iltwkae  la. 
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Quality  CD-ROM  Values 

HOT  XXX  ADULT  CD-ROMS... 


Visual  Fantasies 

Over  2,600  pholo  quality  pictures  in  450  plus 
megs  of  the  Hottest  XXX  Adult  graphics 
anywhere!  Select  your  favorite  fantasy  and 
pnjo y  automated  slide-show  viewing!  $99 


Vol*  4110      I  w  AtliilU  UuUm 
SVtiA  XXX   OnlY(IAO)  iril'u. 
S129  $249  $99 


Super  CD-ROM  Specials! 

Street  Atlas  USA     99  Original  Shareware  99 

Night  Owl  s  7         85  Battle  Chess  MPC  69 

Multimedia  Darwin  99  Beethoven  s  Ninth  69 

Disc  Caddies  02)   79  Pro  Phone  USA  299 

Game  Pack  II  67  HBBS  in  a  Box  99 

Etec  Home  Library  79  Total  Baseball  67 

Coate  s  Art  Review  99  Bookshelf  (1992)  129 

Loom  59  Stellar  7  $9 


Did  you  know... 

83%  of  PC  Magazine's 
subscribers  have 
purchased  or  authorized 
the  purchase  of  PC 
products  from  direct 
marketers  in  the  last  12 
months. 


1  (800)  524-3811- 


FAX  Your  Order  To:  (310)  947-1131 
Call  for  our  FREE  dialog*  Sm  us  atComdti  »B1 135 


I  MC  'VISA  AM  EX  Check /MO.  COD    24  nrs.7  days 
V  PC  CompoNet.  Inc  2060  Emery  Ave  .  Suite  216/ 
\LaHabra.CA  90631    Inlo  <310>94>9878 
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COMMUNICATIONS/ 
NETWORKING 


COMPUTER  SYSTEMS 


DOLPHIN  MICROCOMPUTER 

CORPORATION 


run  inn  sr..  ihi  luce.  m.  mm 
TEL:  (310)  422-4444 
FAX:  (310)  422-7676 
n  1  uwz  uu  tiua  j  fw  mum  sn  Sat 
iu  Ttma  7m  tut  urn  vw  mm  srs  m 
jusx  sma  uu  iu  mm  svm  m  ins 

iU  WMKZ  UU  IUI  I  MM!  SVW  STi  114? 

uta  isami  uu  tut  hum  svti  sn  an 
m  ama  uu  iu  umt  svu  srs  17S4 
tuon  umi  uu  iui  iroai  sv««  m  im 

m  VMHl  UU  I  AM  700MB  SVSA  SYS  11)7 
SUUnSTSIlUIMMIMW  IM 

suun  smut  imm  mho  m 

amm  cmm  mm  m  ho  »i 

coemn  mauu  i;ou  im  ho  3M 

coema  trrm  iihh  im  ho  tu 

COMB  CHJM  1SMU  IM  HO  US 

chinon  i.im  turn  tun  S.25-  SI 

CHUKHt  1  UU  FltWY  OtIVI  1.5  i» 
FUJITSU  111  OKI  UTMUD  41 

ujuo  mmi.  Fssoi.  rsMi.  mo*  Tuex  ma  cai 
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SAVE  SAVE  SAVT  SAVE  SAVE  SAVE 

LAPTOP  SPECIALS 

AND  LOW,  LOW  PRICING 


LATEST  LAPTOP  I  NOTEBOOK  MODELS 

TOSHIBA  •  EVEREX  -  ZENITH  -  NEC 

B0N0WELL  -  SHARP  -  Tl 
AST  -  ALTIMA  •  AT&T  •  SAMSUNG 
PACKARD  BELL  -  PANASONIC 

Cm  fv  i .  j  .  j:  .  r>  oi  cntw  uoatis 

Computer  Options 

UNLIMITED 

•2Maa«-laie  Boj-oB'00«  NJ  08805 

OPEN  HON  I  01  9AM  9PH  SA1  )AIASPU  EST 

notebooks  1-800-424-PORT 

SUB  NOTEBOOKS  1-800-PALMT0P 

Bu»  W  t  Cv'^-it  *ir      Laptop  Speoat.vt 
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SAVT  SAVE  SAVE  SAVE  SAVE  SAVE 


IBM  PS/2's 

Up  to  43%  off!     «»  & 


MODKL  Ml 
MODEL  35 
Ml  H  il  I  « 
MODEL  57 
MODI  I  "ii 
MlllJll  'II 
Ml  Hil  I  mi 
MODI  1  Kll 
MODI  I  HI 
MODEL  <» 
MODE)  M 
».  *•  • 
ami  II I 


as 

i  mi 
OXK< 
045 
OKI 
AMI 
081 
A3 1 

OKy 
OKI) 
OKI- 


HI 


OMB 
'1MB 
SI  1MB 
hhMIi 
HI  1MB 
MM) 
SI  1MB 
OMB 

'-Ml. 
12IIMB 
4IHIMB 
urn  ih,  l  ull  IHM  t 
tjnn.  (  alt  bar  I  ait 


1.625 
1.310 

2.565 
2.785 
3.350 
3.825 
4.VX) 
5.475 


450 
1.050 
1.395 
1.825 
1.775 
2.350 
2.550 
3.875 
3.650 
6.915  4.550 
9.250  6.175 
OKMg, 

I  /V..  i'^' 


AMERICAN  MICRO  COMPUTER  CENTER 

6073  NW  I67rh  STREET  -  UNIT  C-25 
MIAMI.  FL.  .3.3015 

PH:  (305)  825-5565 
FAX:  (305)  825-7774 
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Classified  Advertising 
Information 
(800)  828-4237 


"Press  One  for  this, 
or  press  Two  for  that..." 


ALW'vnii'e*  Iciv  callers  touch-lone  Iheir  way  10  extensions, 
mailboxes,  or  recorded  information  -  on  up  1o  6  lines  ill  1  PC! 
Nothing  heats  the  value,  flexibility  &  power  of  ABCvuice! 
•Supervises  call  transfers  •Optional  ABCfax  document  retrieval 
•Ideal  tor  800/900  services   •Custom  programming  available 
•Special  Homework  Inlohne  version  for  schools  •We  welcome  dealer  inquiries 
Versicom  (  orp  •  3lh  Regency  Ridye  -  Daylon.  OH  4MS9  .  Call:  513-438-3700 
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516   PC  MAGAZINE  NOVKMBIiR  II).  I992 


C 


aterial 


PI  CLASSIFIED 


COMPUTER  SYSTEMS 


DISKETTES 


486-66  MHz  EISA 


Since  1985,  MSE  has  been  dedicated  to  bringing  you  high-quality  American 
designed,  engineered  and  built  computer  systems  for  a  wide  range  of  appli* 
cations.  NOW.  for  our  7th  year  anniversary'  special,  we  are  proud  to  intro- 
duce our  fastest  and  most'powerful  machine,  the  WMH6-64>MH/.  or  3.3MHz. 

MicroCache  386-33MHz  S795 

■  80386-33MHz                    ■  125MB  Fast  Or.  (15ms)  ■    Enhanced  Keyboard 

■  38S-33MHZ  CACHE  Controller   ■  1.2MB  Floppy  Dr.        ■    64K  Cache 

■  4MB  RAM,  expands  to  32MB     ■  2  Serial  Parallel         ■    40MHZ  Add  S20 

MicroCache  48«-:t.'iMH/    I  MicroCache486  EISA-33MHz 

■  80^ni3CP  '  rf MB  RAM                               ■  Intel  80486  33CPU.  4MB  RAM 
"  },2nV«  cWh  ,,c                             1         a  1  2MB  Floppy  Dr 

■  11™°  Ffcast  Dr  ,15msl    ^SgSsS.     ,  <»•     «  340MB  Hard  Disk  Dr.  (13ms) 

■  64K  Cache              ,&%if&:i^v>$.*&.  ■  i28KCa*e.  expandable  »2S6K 

.  Ennanced  Keyboard 
B  K'tt,  ^^J&lL&S        .  50MHz  DX2  add  $200 

S 1 ^By'i'  S189o 

Motherboard            ,1/  l 
Special  <—  

386SX-25MH2  W  2MB  RAM  $249 
386-33MH2  W  64H  Cade  4MB  RAM  S349 
486-33HHZ  W  64K  Cache  4MB  RAM  $649 
486-SOMHl  DX2  W  64K  Cacne  4MB  RAM  $849 
486-66MH2  DX2  W  64K  Cache  4MB  RAM  $1049 
486  EISA-33MH2  W  128K  Cache  'MB  RAM  S949 
486  EISA-50MHI 0X2  W 128K  Cache  4MB  RAM  SI  149 
486  EISA-66MHZ  0X2  W  '23K  Cache  4MB  RAM  S1349 

Si     Expansion  Options 

\    b  Nanao  F550  .  Monitor  17-  $1099 
a  ATI  Graphics  Ultra  $429 

■  Sony  1304  HG  Monitor  14-  $579 

■  Novell  NE  1000  Kit  $129 

■  SVGA  1 1024  <  768)  Monitor  14"  $299 

■  TVGA  Card  1 1024  .  766)  1  MB  $99 

■  Orchid  Pro  Designer  II  1MB  $199 
a  NEC  Seiko  Hitachi  20°  Monitor  SBest 

■  PTI  Caching  Disk  Controller 

10  3msi  W  512K  RAM  S299 

Sales  Hours: 

Mondav  -  Kridav 
S  OOA.M    '.  .III  I'M 
Saturday 

1  AM  .illlll'M 

fST 

MS  ENGINEERING,  INC. 

10601  S  DeAn/aBlvd  Suite  214  Cupertino  CA  95014 
14081  257-4249  FAX  |408i  257-4398 

486  386  and  SX  M  trade marks  o*  Intel  Cere 

CIRCLE  610  ON  READER  SERVICE  CARD 


Design  House  Offers  Low  Price  &  High 
Quality  Motherboard  &   System  Products 


4660X2  50.256K.32BIISVGA  1M  S9S0 

486  50MHz  236KB    Cache  $690 

486  33MM2.64KB    Cache  SS60 

386  40MHI.64KB    Cache  S230 

386SX  25MHz, Headland  S150 

386SX  16MHz. Headland  Si  30 

286  20MHz  Headland  Chipset  S85 

286  12MHz  C&T  Chipset  $70 
Complete  Systems 


'mi.  4UMH:  ...I* 

Cache 

i  • 

400 

466  33MHz. 64K 

Cach* 

S' 

730 

486  50MHz. 256K 

Cache 

S2090 

S660 
$660 


2*6  12MHz 
286  20MHz 

1MB  Memory 
PS  2  AT  C.is»?OOW 
i  2MB  arc  •  44MB  F-3C&1 
40MB  IDE-  H  D  Convji- 
Mono  Gr.»or*ics  P'  nre* 
Cam    '4"  Mono  Morvo' 
101  Ke^ooaro  DOS  5  0 


386SX  16MHz 
386SX  25MHz 

2MB  M.-T-0-V 
PS.?  At  Case 4% 
•  2MB  ar-c  •  44MH  » 
40MB  IDF  H  II  C:- 
2S  'P  s  Ga"*-  Ct-r 
S„0f  VGA  Mur.:.- 


$960 
$1000 


4MB  tA-n-ory 
M.O  Isoe'  Case  220W 
•  2MB  i-c  •  44MB  F'ceoy 
'  30MB  H  D  Coni'O-'*' 
2S  'P  A  Ga—e  Ca'O 
S*D"  .OLA  Mo-T-  'MB 
•0'  F Ke^t-caw 
i.   


Ca'i  as* 
0*"*>r  ilemy 
i  >e  Cas* 
F  ZOOi 
Mara  awe 
ft  &  as* 



CALL 
1-800-448-2031 


Pti  con  ;isa 

ft  M  R  Acceoxi 

FLASH  TECHNOLOGV  INC 

55  W   Hoover  Ave  a9 

Mesa.  AZ  85210       Fa. (602 1464  9856 

We  cter  Y.  Utys  Money  Bao  a.  1  Year 
Warrant,  To:i  Fie©  Techrvca'  Support 
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APPLE,  CPQ,  EPSON,  HP,  IBM,  MAC.TOSHIBA 

CAO.Inc  -  Has'em  all 

Parts,  Peripherals,  Systems+Softwares 


HP  Specials 

S/VV  Specials 

IBM  Specials 

DJ  500 

-410 

Lotus  2.4     -  289 

30E31       - 1050 

IIp+ 

-810 

Lotus  3.1  -315 

50Z031     - 1100 

mP 

- 1010 

DBase  IV 15 -410 

50Z061     - 1200 

in 

- 1475 

Paradox  3.5  -  385 

55SX061    - 1600 

IlISi 

-  3550 

MS  Dos  3.3  -50 

8503          -  205 

Plotters 

-Call 

MS  Dos  5.0  -70 

8513  -465 

Tel:71 8-939-7976/886-2025  Fax:  718-939-7193 


BASF    SONY  DYSAN 


5!*  DS'DD 
5V  DSHD 


Va"  Tape 

2000  S12.60 

37*J  2120  16.00  3VDSOD 

6150  17.60 

8mm  2  3Gb  12.80 


YY: 


48c 


3'  i"  DSHD 


/ 

58c 

88C 


MELH         |  (800)  222-0490  fax: (9oe 


)  462-5658 
B  6609  ♦  Froenotd.  MJ 
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BUY  A  BETTER 
BULK  DISKETTE 

'  NAME  BRAND  BULK 


ooort. 

VERBATIM  \ PVOD  2«< 


5.25  HD 


.521 


SONY 


3.5  DS/DD  .50< 
3.5  HD  $1.09 


ioo  on 

GENERIC  5.25  DS/DD  .24( 
100%   pn     5.25  HD  Mi 

GfltfUW**    3.5   DS/DD  J9< 
3.5  HD  .79( 


800*356*2553 

if 


i  FAX  (404)  952  *1432 
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BEST  PRICES 

IN  THE  WORLD 

19  fa 

5V4"  DS/DD  360K 

a  <•  '  vr,  f.  Sate  *  MS  01 1 00 

29  ea. 

5V4"  DS/HD1.2  MB 

»v>tri  sleeves  &  tatrs  /  m  tots  of  100 

Call  For 
Prices 

3V5"  DS/DD  720K 

irvrtri  labels  1  riots  of  100 

Call  For 
Prices 

31/5"  DS/HD1.44  MB 

wm  labels  '  in  lots  ol  100 

Dclmonico's  Direct  To  You! 

6>OS  Cecily  CrcI**.  Mirtncipoltt,  MN  Si*  19 

1-800-289-6561 

CIRCLE  615  ON  READER  SERVICE  CARD 

CIRCLE  612  ON  READER  SERVICE  CARD 


BULK  DISKS 

SONY  DYSAN 
VERBATIM 

Blank  Fotmaned 

5Va"  0S/D0  .33  .39 

SW  0S/HD  .42  .54 

3'/2"  DS/DD  .53  .68 

3W  OS/HD  .86  1.05 

8V«-  MCLUOE  SLEEVES/24  HOUR  SHIPPING 

800-426-0247 

*  IV«  also  piovldt  sonwata  duplication  struct 
PRINCETON  and  sell  i  unlet 

DISKETTE     duplication  aoulpmtnt 


1101  Richmond  Ave..  Pt.  Pleasant  Bch  ,  NJ  08742 
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FORMATTED  DISKETTES 
BASF.  VERBATIM,  SONY 


WITH 

OTY  250 

WITHOUT 

FORMAT 

MIX  &  MATCH 

FORMAT 

$.41 

5  25*  DS/DD 

S.36 

S  62 

5  25"  DS/HD 

S.54 

$.63 

3  50*  DS/DD 

$.93 

S.99 

3  50"  DS/HD 

S.B9 

•  FREE  FORMATTING  on  Fi'St  O'der 

•  TYVEC  SLEEVES  &  Labels  Included 

•  COLORED  MEDIA  Please  Add  S  05 

•  VOLUME  DISCOUNTS  Available 

•  SAME  DAY  Shipping 

•  MONEY  BACK  GUARANTEE 

800-255-3142 

Diversified  Systems  Group.  Inc. 
PO  Box  1 1 14.  Issaquah  WA  98027 
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EXPANSION  UNITS 


IC 


PROMPT  DELIVERY!!! 

g     SAME  DAY  SHIPPING  (USUALLY! 


^^^^DYNAMICRAIM 

PS2  2933 

4MB 

80  ns 

$140.00 

PS2  604 

2MB 

80  ns 

85.00 

SIMM 

um 

70  nt 

124.00 

SIMM 

1MB 

40  ns 

70.00 

SIMM 

1MB 

60  ns 

39.00 

SIMM 

1MB 

80  ns 

32.00 

4  MM 

4Ma1 

80  ns 

19.50 

4  Mbit 

ISM 

80  ns 

18.50 

1  Mbit 

IMsl 

70  ns 

3.95 

41256 

1S4KS1 

80  ns 

1.65 

442S6 

2S6KS4 

80  ns 

4  60 

4464 

S4K»4  100  ns 

1.25 

EPROM 

D28F010 

128K.8 

150  ns 

S24.00 

27C1000 

izskiS  200  ns 

6.30 

27C512 

64KiS 

120  ns 

4.75 

27128 

isxxs  250  ns 

2.95 

STATIC  RAM 

1  Mbit 

IZSKiS 

Real 

$19.00 

622S6LP 

».l  100  ns 

5.50J 

_  SAT  Ml  ON 
I  MD  f*  OMM* 

1     Hi     I     .  [  .     H - 


U4«k*rCertyVTSA  ,  - 

MtCPAOPPOCESSOl 

24  000  S  ftxr  t  «We>  ' 


Zo?  (918)  267^4961 
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PRINTERS 


Unlock  Your  HP  LaserJet  Power! 

*  LaserJet  Journal  provides: 

*  Slep-by-slep  prinling  task  instruction 

*  In-depth  articles 

'  Hardware  and  software  product  reviews 

*  Typesetting  font  fads  and  hints 

'  Latest  into  on  new  print  enhancing  products 
'  One  year  subscription  $49.  Two  years  $98 
LaserJet  Journal 
1945  Techny  Road 
Norlhbrook.  IL  60062 
(800)  323-2686 


NOVEMBER  10.  IW2   PC  MAtiA/IM  517 


!!i  CLASSIFIED 


Laser  Printers 
Enhancements  is  Our 
Specialty 


HIGH  RESOLUTION  PRINTING 


PRINTER  SHARING  DEVICES 


Adobe's  LaserMaster  Wirylet  800  and  WinPr.nier 

f                            PostScript  800  Bom  speolically  designed  to  print 

J          Cartridge  high  resolution  (800dpi)  Postscript  in 

m    vB             °|!r  Windows  3  X  An  exceptionally  lasl 

S^^^^-  ?Co«i    s  solution  lor  all  high  resolution  needs 

and  ATM"1or  FREE  "'"j?'800  •  WI/1ID71II/II.D  only..  S685 

"(Total  o<  up  to  S3  typefaces)  WinPnnter  800  St  495 

Extra  Bonus:  Blinding  Print  Speeds 

2MB  ol  Memory  lor  only  S99  High-Resolution  Postscript  Output 

$199  Coupon  lor  adobe  Illustrator  4  0  FLm  I  LASERMASTER ' 

ADD  POWER  OOQO 

TO  YOUR       fdho.il.  QCCO 

LASERJET  II  Wide  array  ol  solutions 

™a^e^2^Z^l^  available  (or  pr.nter 

U^Sl^.j^iiAiHalH  sharing  needs 

Pacitc  Data's  ProTracer  Ink  Jet  Printers  laserpie* 

generate  ?56K  memory 

impressive  standard  upgradable 

A,  Band C  to  i  25MB  serial uo  to  1 15 Kbaud 

size  outputs  Model  50  -  -4  serial,  1  par    $285 

^  Model  60  -  8  serial   S368 

Call  lor  ASP  ST  1 200  - 

Lowest  12  serial  up  to  4MB  Irom  $689 

Price  Logical  Connection  from  $239 

Over  20,000  Satisfied  Customers 

■  Full  Line  ol  Memory  Upgrades  I  High  Volume  Printing 

■  Full  PostScript  Line  I  Cartridge  Customization 

Corp.  and  Intl.  Orders  Accepted 


The  Laser  Printer  Enhancement  Specialist  W*m  ■ 

For  Free  Product  Guide  800-747-4755   ZSSS    [Jh  IU 

1940Comre^A«nue       1 -800"747-HPLJ 

Los  Angeles.  CA  90025    ■  »  ■■■  —  *  m 

(3101 479-4477  FAX  (310)  478-4770    tVt  7Um*  TOixt  TVe  StUi  systems 
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Hassle-Free  Printer  Sharing 


SNAP  II  thywmirrar  J59  SNAP  II  Receiver  S69 

Just  attach  a  SNAP  II  transmitter  to  the  parallel  port 
of  each  PC,  a  receiver  to  the  printer,  and  connect  with 
up  to  1400  ft  of  phone-type  cable  As  you  add  more 
PCs  -  up  to  20  -  simply  plug  in  more  transmitters  No 
software1  No  training' 

To  order  your  SNAP  II 

or  for  your  free  catalog 
call  us  today  at  800-445-6190 

Dipt  nan 


1 60  S»r\  Gtt>'«l  Drive 
Sunnyvale  CA  94066 
Fix  408  746  2803 
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Did  you  know... 

On  average,  PC  Magazine's  direct  market 
purchasers  have  spent- 

•  $30,000  on  hardware 
•$5,400  on  software 

•  $2,100  on  accessories 

•  an  average  of  $2,855  per  order 


LuCp  One  software 
inUL     update  FREE 

Printer  Sharing  by  Software 


ONLY 

$66.°° 


1111 


•Up  to  5  users  share  any  parallel  printer. 
•No  special  hardware  needed.  Use 

your  serial  &  parallel  ports,  1 15k  baud. 
•Load  this  software  on  only  one  PC. 
•Transparent,  background  operation, 
•Flexible  network  printing  features' 
•Smart,  simple,  and  easy  to  install. 

tall  Today:  310-575-1508 

GCT  i^HB 

,;™,ic„  ,i  l„i„,oi™,.   510-473-91 2i 


CIRCLE  S21  ON  READER  SERVICE  CARD 

SOFTWARE/ 
COMMUNICA  TIONS/ 
NETWORKING 

MULTI-LINE  PC-DOS  BBS 

The  Bread  Board  System  (TBBS)  Secure  reli- 
able, full  featured  commercial  Inlormalion 
system  lor  IBM  and  compatibles  Menu  editor 
allows  customization  by  nonprogrammers 
Kermil.  X,  Y  &  Z-Modem  High  performance 
allows  up  lo  64  simultaneous  callers.  Up  to 
36.400bps  dBASE  module  available 
eSofl.  Inc. 

15200  E.  Girard  Ave  #2550 
Aurora.  CO  80014 
(303)  699-6565 


GREAT  SOFTWARE 
UNBEATABLE  PRICES! 


dBase  IV  v.  1 .5 

US  List  Price  S795 
Lowest  Market  Price  S434 

Our  Price  $359 

dBase  III  Plus  v.  1.1 

US  List  Price  S6°S 

Lowest  Market  Price  $395 

Our  Price  $279 

Paradox  |v.  3.S  and  4.0) 

US  Ust  Price  $795 

Lowest  Market  Price   $400 

Our  Price  $359 

Symantec  (Norton  Utilities) 
Coining  Soon! 

Many  other  Borland/Astiton-Tate 
and  Lotus  Products  available 

Prices  good  while  inventory  lasts1  All  products 
carry  manufacturer  original  warranty. 

Call  for  your  special  pricing  today! 

4«8  Igruoo  Bfcd .  Suftf  26S  Nov.no.  CA  14949  USA 

800-825-1510 
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Replace  dedicated  data  input  systems 
Front-end  mainframe  applications 


Key  Entry Ul 

j  LAN  or  stand-alone  environments 
J  ScreenPainter  and  MenuManager 
included 

J  Batch  Control  System  and  Reformat  utility 
□  Spanish.  German,  and  French  versions 
J  Outstanding  customer  support 
J  Thousands  of  users  worldwide 
-l  OS/2  version 


800-533-6879 


♦ 


iSCS 


FREE  DEMO  DISK 
AVAILABLE  TO 
QUALIFIED  COMPANIES 


(Si 

^SfSol  mites  C  own  rn  Swhmvim 
(205I25I  N83  ■  FAX  (205)  322-4851 
In  UK  SCS  Euro|*.  LW  075J-36550/FAX  0753-34765 


Mai 


E  NT  R  YiE  M  (J  Lfl  TO  R  i 


Full  featured,  heads-down  entry, 
with  two-pass  verification,  batch 
control,  output  record  reformat, 
operator  stats,  edit  language, 
customizable  menus,  help  text 
Free  technical  support 


PC  from  $395 
Also  tor  LAN's. 
IBM  AS/400". 
IBM  S/36 


Compi  rm  Kkyks 
206/776-6443       JIW  Mokon  Rd 
800/356-0203      '.Vooaway.  WA  99Q20 


VIKING  DATA  ENTRY 

Professional  Quality  Soltware 

•  Used  by  U  S  Census 

•  Advanced  validation 

•  Sequential/ISAM  files 

•  MS/DOS.  UNIX,  XENIX.  VMS.  AIX 

•  Technical  support 

•  Re-key  verily 

Viking  Software  Services 
4808  E  67th  St  .  Sle  100 
Tulsa.  OK  74136 

800-324-0595   FAX:  918-494-2701 


Did  you  know... 

PC  Magazine  is 
exclusively  read  by 
over  900,000+  business 
buyers  and  brand 
specifiers,  including 
computer  resellers  and 
consultants. 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 
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H  CLASSIFIED 


^Engineering 


SIMULATION 

GPSS/PC  is  a  lull-power  version  of  GPSS,  Ihe 
most  popular  mainframe  simulation  language 
Specifically  designed  for  interactive  use  on  to- 
day's high-speed  microprocessors,  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation.  Using  GPSS/PC.  you  can  predict  the 
behavior  of  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
PO  Box  171/B 
Stow,  MA  01775 

800-223-1430/508-897-5662  Ext.316 


NTERTA INMENT/ 
GAMES 


ADUTXXX 

VGA  SVGA     GIFS  /EXCLUSIVE  LOOPSCAHS 


FOUR  360K  DISKS  PER  SET/VOL 

$20.00  PER  SET/VOL 

(PLUS  $a  S/H  PER  SET/VOL) 


"GIF"  SETS: 

#1A-"UN  BELIEVABLE" 
«A"S£NSATIONAL' 
*3A-"MUSTSEE" 
MA- "BEAUTIES" 
«A  "GEMS" 
#6A-•,SUPERGEMS■■ 
I7A-"AWES0ME" 
*7B  •  DAZZLING" 
»7C  "0UTRAGE0US  ' 
rJ7D -'TORRID" 


XXX  STORIES: 

VOL.11  "SEXY" 


VOL  «2 
VOL.  #3 
VOL  M 
VOL  #5 
VOL  « 
VOL. #7 
VOL  #8 
VOL  « 


HEATWAVE" 
"VIBRANT 
"PASSION" 
"EROTIC" 
"DARING" 
"RAVISHING" 
"BEWARE" 
"BRAZEN' 


VOL  #10- '  HILARIOUS 


(STATE  AGE  OVER  21) 

LOOP  PREMIUM  GRAPHICS 

P.O.  BOX  597186  DEFT  CP  CHICAGO,  IL  60659 


VISA/MC  Orders  Only 
1-800-825-0646 
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SeXXy  Software 


Musi  State 
Age  Over  21 

SeXXy  Disk  »1  •  '■  visual  encounter  •  MUST 

SEE"  lOHUS  ?nd  movie  ADDED 

SeXXy  Disk  02  •  3  Erotic  encounter  games  lor  friends  and 
lovers  guaranteed  lo  sired  both  clothes  and  mhtbrtrons 

SeXXy  Disk  #3  •  NEWI  Try  to  score  in  over  150 
Romantic  Encounters  ■  adventure  game 

SeXXy  Disk  #4  •  NEW!  Watch  Ginger  in  this  incredible  9 
minute  movie 

SeXXy  Disk  «5  •  NEW  VERSION!  Create  your  own 

erotic  fantasies  about  Iriends  t  lovers 
SeXXy  Disk  #6  •  View,  print  or  edit  ten  sizzling 

pictures  including  celebrities 
$7  each,  any  3  ■  *17.  or  all  6  lor  $32.  For  IBM  S 
 compat-  CGA,  EGA  or  VGA  graphics  icq  d  


SeXXy  CD-ROM  600  MB  with  5268  VGA  grcturrs. 

67  moms.  674  stones,  games  Price:  99  (S89  with  any 
CC  dak)  CD-ROM  Srradkt  6  cMterent  XXX  CD-ROMs  $199 


CONNOISSEUR 
COLLECTION 

ALL  NEWI  In  256  Color  VGAII 
SeXXy  Desk  SCCI  •  *  YOU  IE  THE  ST  AH  »  The 

FIRST  CUSTOMIZABLE  movie  allows  you  lo  write  the 
dialog  and  me  title  ONLV  AVAILABLE  FROM  US' 
SeXXy  Disk  «CC2  ■  THE  FIRST  SOUND  MOVIEl 
The  rest  computer  movie  with  SOUND  See  the 
incredible  256  color  VGA  graphics  while  hearing  the 
actual  dialog  OURS  EXCLUSIVELY' 
SeXXy  Disk  «CC3  •  THE  IEST  MOVIEl  The  best 
computer  movie  available  Only  tor  the  serious 
collector  256  stunning  VGA  colors 
SeXXy  Disk  «CC4  ■  VOLUPTUOUS  MOVIE  Irittl 
Sound!  See  and  hear  a  symphony  or  enceptionaity 
proportioned  women 

SeXXy  Disk  SCCS  ■  ODDITIES  MOVIE  with  Soittldl 

See  men  of  incredible  proportions  and  women  with 
unique  abilities  -  UNBELIEVABLE 
1  MXnrle  $29. 3  Movies  $65.  S  Movies  $94 

Over  1  MB  of  action 


SeXXcapades  -  The  first  adull  game  wtrh  TRUE  SOUND  and  BO  sizzling  256  color  VGA  scenes 
•  Seiual  prelerence  and  toreplay  options  ■  Play  wen  2-8  close  Iriends  Over  5MB  of  pure  act  on' 
<  Fulfil  your  sexual  desires  with  new  experiences  Find  out  how  your  partner  would  really  like  lo  make  love 
$79  -  Sped  ji  Offer  $69  with  purchase  of  any  CC  desk  above  -  OURS  EXCLUSIVELY! 


ADD  S3  S  H  •  3.5"  Or  FOREIGN  ORDERS  ADD  S2/DISK  •  IN  PA  ADD  TAX 

VISA/MC  Orders  Only:  800-243-1515  Ext.  600CE 

24  HR&7  DAYS  •  Or  CK/MO  to:  SeXXy  Software.  P.O.  Box  220.  Dept.  6TXCE.  HatlleU.  PA  19440 
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XXX-RAl£t>  CD-R.OM 

Must  stale  age  21  Other  Products  Available 

Private  Pictures  I  $59.88 

The  easiest  to  use  adult  CD-ROM,  completely  menu 
driven.  Contains  over  600  sharp  640x480x256  images 
and  70  hot  VGA  movies.  Includes  DOS  &  Windows 

Volcano  (R  to  X  rated)  $99.88 

The  Volcano  has  over  900  different  Super  VGA 
1024x768x256  color  images.  All  images  are  new  and 
model-released.  You  will  not  find  these  images  on  any 
other  CD-ROM.  DOS  utilities  included. 


Send  check/money  order  to 
Starware  Publishing  Corp 
P0  Box  4188.  Dept  70 
Deerfield  Beach,  FL  33442 

Add  $4  50  UPS  S&H 
Add  S20  Foreign  Express 
FL  add  6\  sales  tax 

800-35^-5353  — 

24 HOURS/ 7 DAYS  »  , 
US  4  Canada  Orders  S_J 

Dealers,  more  into. 
&  foreign  orders  call 

Voice  305  -  426  -  4552 
FAX  305  -  426  -  9801 
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Where  Adults  Come  To  Play! 


Local  Numbers  Covering  850  U  S  Cities! 
CEVStyle  Group  and  Private  CHAT! 
Special  Womens  Groups! 
Multplayer  Games!  Giant  Message  Bases! 
1000  s  Of  Shareware  Programs  and  GIF  s! 
Online  Travel  /  Reservations!  Online  Shopping! 
Matchmaker  Datingbase!  Plus  Much  More' 


ONLINE 
For  Info,  Signup,  Or  Local  Number  Carl 

818  358-6968 

By  Modem  8M.  Mutt  Be  Ovar  18. 


Adult  VGA  Software 

Visualize  the  full  potential  of  VGA  and  SVGA. 


Hi-res,  256  color  images 
Vol.  1  Sexy  (6  disks  per  vol.)  $13.95 
Vol.2  Nude  $13.95 
Vol  3  More  Nude  $13.95 
Vol.4  Adults  Only   $13.95 

Hi  res  VGA  animation  Just  like  the  movies" 

Vol.  5  Adult  VGA  Movies  $13.95 
Vol.11  Hot  Italian  Movies  $13.95 
Volt  2  Long  Length  Movies  $13.95 

Special   Order  4  volumes,  select  5th  tree' 
Choose  trom  six  5m*  DO  disks,  three  5n"  HD  (best 
deal),  three  3i  7"DD.  or  two  3\Q'  HD  lor  each  vol  AS 
disks  are  lull  Vol  <  2  available  m  only  HD  disks 

Get  more  great  software  tor  less  Guaranteed  Fast 
service  Order  today  Include  $3  S&H  Must  state 
age  21  or  over  Send  check  or  MO  to: 

H  onto! add  S3  USrundaortu  CJCwaiV 

MCWISA  orders  or  tree  Dept.  M,  P  O  Box  36 
raaogcal(309)452-7760        Normal,  IL  61 761 
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GREAT  SOFTWARE 


EGA /VGA 
GAMES 

WINDOWS® 
PROGRAMS 

EDUCATIONAL 
PROGRAMS 


EROS 

Comes  Alive 
on  Your  PC  or  Mac! 

Experience  EROSLinK"t 
The  Ultimate  Online  Service 

•  Unrttfcted  one-on-one  chat  and  party  bnes 
•  Sensuous,  color,  publcatoo-qualrty  images 
lor  downloading 
Act  Today!  Get  your  software 
and  information  on  how  10  access 
EROS  Link  in  your  area — 
Use  your  modem  (8-N-1)  to  dial: 

1-212-254-0969 

When  asked  lor  ID.  enter:  EROS. 


S095 

**i  x3Si>    PAV  ONLY     W  • 

PER  COLLECTION 

INCLUDES  SHIPPING  O  H  ANDLING 

Credit  card  only'  Foreign  add  S5  00  per  collection 


SMC  SOFTWARE  PUBLISHERS 

619*931*8111 

Ext  511 
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V<lisk  (3  V)  Sampler  Set 
include.  2S  color  images  in 
GIF.  a  picture  viewer,  and 
your  FREE  BodvCello  catalog  *i 
Pan  « .V10.  S39.9S  fP 

CA  Res  add  sales  ui,  add  $4  75  for  ■ 
vh.  foreign  add  SIS  ,vn 
OR  Send  SS  00  to  receive  your 
BodvCello  40-page,  color  catalog  ( 
floppy  ft  CD-ROM  products 


//Wy£v//*v 

1-800-922-3556 

P.O.  Boi  91053  Sorrento  Valley.  CA  92191 


CIRCLE  628  ON  READER  SERVICE  CARD 


HEAT  IN  THE  NIGHT 

THE  HOTTEST  AND  ONLY 
FREE  BBS  in  Ihe  country. 

It's  where  erotic  couples 
&  singles  meet. 

XXX  CHAT 

FREE! 
1-515-FUNN-BBS 

CIRCLE  629  ON  READER  SERVICE  CARD 


Professional  Flowcharting 

For  Microiott  Window*- 


S&delmogers 


Any  Output,  Any  Format,  Any  Software, 

24-hours-a-day :  Only  $4.95 


erheads 
„  anon  Fiery 
Color  Lasers 

PostScript "  Imaging 
turnaround  standard.  We 
support  all  major  software  packages 
with  tost,  efficient  service  and 
unbeatable  quality.  See  how  easy 
Imaging  can  be...  CALL  TODAY! 


(800)  232-5411 
(404)  874-6740  I 
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%j$g$GRAPHICS 


Computer 
Images 


Use  loll  Iree  800 1  to  sign  up  with  credit 
canl  Once  verified  use  same  800  1  to 
u  own  load  Tiles . 

1SOO-GO-MODEM 

Or  use  direct  dial  64  Line  BBS  at 
(503)  697-5100  8/N1 

SuperVGA  1024x768x256 

ASTRONOMY  •  HUGE  ADUL T AREA 
SCEHIC  •  GRASP  •  AN  IMA  TOR  '30 
STUDIO  MOVIES  •  SOUND  '  GAMES 
UTILITIES  '  IMAGE  CONVERTERS 

Event  Horizons  Commercial  BBS, 
thousands  ol  images  and  movies 
Must  be  21  to  download  from  adult 
areas  Quality  Color  SuperVGA/ 
VGA/EGA  1200/  2400  bps  $12/hr , 
9600  bps  $48  tir  .  800#  $8/hr 
extra.  Also  Prolessional  Image 
Scanning  from  prints  or  slides  lo 
disk. 

No  Modem?  Order  our  Mail  Image 
Library  with  samples  $9.  World- 
wide shipment.  Info  voice  line  503- 
697-7700.  All  credit  cards 
accepted.  Same  day  shipment. 

Event  Horizons 

311  Ave.  B,Ste.209 
Lake  Oswego,  OR  97034 
Voice  503-697-7700.  BBS  800- 
466-6336,  or  BBS  503-697-5100 
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Sep-Free  Color 

Short  Run  Printing 

quality  without  plates  &  separations 

Slides  from  $3.00 
Scans,  Overheads 

Mastercard/Visa  -  24  Hr.  Service 

tlogant  Graphics 
750  Princeton  Ave.,  Box  774607 
Steamboat  Springs,  CO  8G477 
(303)  8794334,  FAX  (303)  879-5206 
Modem/BBS  (303)879-5210 


CIRCLE  $34  ON  READER  SERVICE  CARD 


23QgiBCwtSrs  S719S 
PC  3480  Cart  Sy*  $10996 
9Tracft8rd.tfh«0  $716 
9  I'C*  Express  *hm*%3?h 
Rwl  V«w  sftwre  $285 

POSTNET 
Barcoding  Printers 

C  ttoh  CIE  5000 
G«wom3640E 
WOO  21500  Ut* 
Genicom  4410 
Mao  T*lty  UTS45 
C  Hon  CI  500 
32500  38500  LaOe*  Hot* 
Gencom  4440  17014 
Man  Tally  MT661  (6296 
C  tan  CI  10OO  S0823 
49000  S7000  Lat»t%H<M 
Gartcom  4470  $12003 
Gancom  4490        (141 &2 


S17S7 
12187 
AHout 
IS573 
$5396 
$4600 


MAILING  PROGRAMS 


Mailers' 
Profit  Center 

All  software  guaranteed  lal  Pereonatot  Pro  $556 

•«  vwven  tfw  day  you  o«  F*glt  Fwtdar  SW  $3i6 

d*r  HOT  TV  ArcLrsJ  4.  Rghl  F«tdtf  Pro  $556 

Pr orauonal Mad  are  t*tna                            ■  ... 

So**Accuma<aZiP**'     nrtal  9-Irack  Upc 

 >■■  a^-,£ra 

Akki  PC8J4C*  Sjv*<J5«.     62SO  160060  Sy»  $2995 

niwaa  Mart  $556 

DynaKey  Sid  $2  76 

DynaKey  LAN  $556 

AtMfMWUkl  $600 

Poaauuar  $199 

/ 1 1' ■  4  &  CRRT 

Acoutnatf  qtr  yr  |isa*6Jt 
ZIP* *  crry      $201  $796 

POSTNET 
Bar  Coding 

Bar  Lite  $94 
PoctSaw  Lae       Si  25 

rirtin'Tfltin 

AfeaCodeEicnana/  $n5 
Data  Junction  $94 
OaUJaPro  $150 
Dau  JaAdv  $239 
OaiaJciUn,«UW  $399 
OataWlSmPro  $2 76. $5 56 
PerwmatofSM  $276 

CaJ  lof  your  FREE  CMNet  HotShael  ol  Saving*' 

CALL  800-4-DATNET 

Comco  DalNW  PC  Ma*ng  OutMlm 
m  POBo-349  Senandort  IA  S2722  ■ 

1        loc*  1  319  3  DATNET    FAX  '  319332  7103  I 

CIRCLE  658  ON  READER  SERVICE  CARD 

The  Mail  Order  Wizard 

Complete  management  system  for  a  catalog, 
inbound  telemarketing,  or  mail  order  company 
Order  processing,  inventory  mgt,  ad  forecast- 
ing, sales/banking,  list  mgi.  modem  charge 
approval.  EOC.  UPS  manifest  w  scale  Single 
and  Multiuser  systems  InbounoNOutbound 
Editor's  Choice! 
The  Haven  Corporation 
802  Madison  St,  Depl  M491 
Evanslon.  IL  60202 
800/782-8278.  708/869-3434 

MAIL  ORDER  MANAGER  (M.O.M.) 

The  complete  solution  lor  Ihe  mail  order 
business — order  entry/review,  credil  card  pro- 
cessing. UPS  manifesting,  profit  analysis.  G/L 
accounting,  list  management  Clipper  com- 
piled. dBase  III  +  tiles  Find  out  why  more 
people  buy  M  OM  after  comparing  Single 
Station  and  Network  Systems 
Oydacomp  Development  Corporation 
150  River  Road.  Suite  N1 
Montville.  NJ  07045 
1-800-858-DMOM 

Powerful  Mailing  Software 

PoslWare  oflers  the  CASS-certilied  accuracy 
you  need  and  Ihe  power  you  demand  lor  busi- 
ness mailings  Standardizes,  corrects  and  adds 
ZIP,  ZIP  +  4  and  car-rt  lo  addresses;  presorts 
1/2/3  Class;  offers  merge/purge  processing; 
prints  barcodes  and  more  so  you  qualify  lor 
postal  discounts 
Poslalsoft,  Inc. 
4439  Mormon  Coulee  Rd 
La  Crosse.  Wl  54601-8231 
800/831-6245.  or  608/788-8700  (Wl) 


MUSIC 


To  place  your  ad  in 
PC  MAGAZINE 

CLASSIFIED 

Call  (212)  608-5115 
or  (800)  825-4237 


Music  Software! 

Discount  prices  on  Dr  T.  Passport.  Twelve  Tone.  Voyetra.  Music  Quesi. 
SongWnght,  Temporal  Acuity,  Coda  Music  Software,  many  others 
No  question  too  dumb.  Free  catalog. 
Call  us  at  800-333-4554  (9-5  Pacific  time) 


Soundware 


200MenloOaKs(>  MenbParH.CA  94025  415-32&5773  FAX  415-328-0611 
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SongWright= 


ijrilfl  Mouse.  Macros  \ 

nCW  •  WYSIWYG  Preview  • 


Out  Scores  the  Rest 

In  a  feature-by-feature  comparison,  SongWnght 
proves  the  BEST  BUY  of  all  music  notation  software. 
—Electronic  Musician  survey,  September  1991 
(800)  877-8070  ■  $119.95 

Software.  7  Loudoun  St.,  SE.  Suite  5E.  Leesburg,  VA  22075  (703)777-7232 
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Did  you  know... 

On  average,  PC 
Magazine's  direct 
market  purchasers 
have  spent- 

•  $30,000  on  hardware 

•  $5,400  on  software 

•  $2,100  on  accessories 

•  an  average  of  $2,855 
per  order 

83%  of  PC  Magazine's 
subscribers  have 
purchased  or  authorized 
the  purchase  of  PC 
products  from  direct 
marketers  in  the  last  12 
months. 

Get  all  the  facts.  Call 
your  PC  Magazine 
Marketplace  Account 
Representative  for  more 
information  or  to  place 
your  ad,  212-503-5115 
or  800-825-4237. 


03 
CD 


^  Patch  Panel  Software 
$  1 1590  Seminole  Blvd. 
■2  Seminole,  FL  34648 
[  813-397-3530_ 

CIRCLE  «37  ON  READER  SERVICE  CARO 

PUBLIC  DOMAIN/ 
SHAREWARE 


SOFTSHOPPE.  INC 

P.O.  BOX  19069 
IRVINE,  CA  92713 
Tel:  (714)  261-0114 


Toil-Free— 24  Hrs. 
1-800-851-8089 
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RELIGIOi 


CHURCH  SOFTWARE 


Discover  tor  yourself  why  more  churches  are  choosing  PowerChurch  Plui 
Try  out  the  leading  membership  and  accounting  package 
Call  today  for  your  FREE  full-working  DEMO. 

F1  SOFTWARE,  208  Ridgefield  Drive,  Asheville,  NC  28806 
(800)486-1800   (704)  665-1818 
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scientific"'  \-  r  M*M%<  ft 


3D  SNAKE 


CoVis 

Animated  Scientific  Graphs 

Add  another  dimension  to  your 
scientific  graphs ...  lime. 
CoHoil  Software  <80()>72K-*)87X. 
(3 10)  524-9878  or  fax  (5 10)  524-9199 
P.O.  Box  1 149.  Berkeley.  CA  94701 
(This  ad  was  created  with  CoVis.) 


Nine  lype*  of  2D  and  3D 
an  mulct!  graphs  (o  Id  you 
quickly  vimmIi/c  Urge  dala 
%cis.  Impons  many  type* 
of  il.iu  files.  Publication- 
qudhiy  prmitHJLs.  S39.V 
Call  for  a  free  clcmo  disk. 
Also  try  our  software  for 
technical  drawings. 
Mat  i  st  ics.  and  non- animated 
graph*.   
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SECURITY 


Developers  Say... 
"NET  Hardlock's 
interface  allows 
me  to  easily  limit 
the  number  of 
simultaneous  users 
without  having 
to  build  this  up 
myself.  Since  NET 
Hardlock  contains 
an  algorithmic 
response  ASIC,  I'm 
assured  of  the 
highest  level  of 
protection." 


Accountants  Say... 

"NET  Hardlock  is  a 
welcome  addition 
to  the  Hardlock 
family  of  revenue 
protection  products. 
Now  limiting  and 
expanding  the 
simultaneous  user 
portion  of  the 
license  agreement 
is  the  easy  part! 
Our  costs  are 
lowered  and  the 
end  user  benefits." 


End  Users  Say... 

"NET  Hardlock  is 
the  easiest  protec- 
tion system  I've 
ever  used!  Once 
the  NET  Hardlock 
is  plugged  in,  I 
don't  even  know 
it's  there.  Now  the 
application  can  find 
the  NET  Hardlock 
regardless  of  which 
PC  I'm  using." 


J^MQW^lL    

■   ■  GLENCOjj 

ENGINEERING  INC.III 


Other  product*  in  the  Hardlock  Family 

HvdkM  k  ft  Hjr<tl<*  k  with  Memory  [Single  User 
Hardlock  OES  (Data  Security) 

Htrdlork  se  (Workstation*] 
Cjtll  for  your  30-Dav  No-Risk  f  \  atta  lion  Kit 


The  only  produd  that 
combines  a  memory  option 
with  programmable, 
algorithmic  response  - 
all  in  one  compact  unit. 


SERVING  THE  SOFTWARE  INDUSTRY  SINCE  1979 

1-800-562-2543 

270  Lexington  Drive 

Buffalo  Grove,  lllinora  6O0nQ-(,930 
708/808-0300    Fan:  708/808-0111 


Uadr  in  th*  USA 

For  a  distributor  in  Furopr  contact  Fait  Electronic  GmbH.  Tel:  49-89-538-800-0  Fa>:  «-8°- 5 39-800-40 


CIRCLE  641  ON  READER  SERVICE  CARD 


BIT-LOCK*  SECURITY 

Piracy  SURVIVAL  8  YEARS  proves  effectiveness 
ol  powerful  multilayered  security  Rapid  decryp- 
tion algorithm  Device  transparent  to  PARAL- 
LEL or  SERIAL  port  Complimented  by  low  cosl 
KEY-LOK™  mullilealured  COMPU-LOCK'" 
Countdown,  timeout,  data  encoding,  multi- 
product  protection,  DOS  UNIX  Access  control 
MICROCOMPUTER  APPLICATIONS 
3167  E.  Otero  Circle  . 
Littleton.  CO  80122 
(303)  770-1917 


Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine  Classified 


PROTECT  YOUR 
SOFTWARE  TODAY 

Since  1986,  thousands  of  companies  worldwide 
have  chosen  Az-Tech  Software  as  partners  in 
their  fight  against  Software  Pirates.  Why? 
Because  Az-Tech  offers  you: 
'DATE  &  EXECUTION  LIMITS*  COMPRESSION 
•ENCRYPTION  *  SERIALIZATION*  REMOTE  RESET 
All  of  this  and  now  our  newest  releases  in  both 
Hardware  and  Software  based  protection: 


EVERKEY  LOCKS 

We  have  combined  the  Versatility 
of  Az-Te6h  Software  and  the  ONE 
WIRE  Hardware  Compatibility  of 
Dallas  Semiconductor  in  this  new 
package.       —  compatibility 


EVERLOCK  3.0 

*  OPTION  BOARD  SAFE 

*  CPU  LOCK 

*  REMOTE  REGISTRATION 

*  CD  ROM  LOCK 

*  WINDOWS  COMPATIBLE 

with  over  14  new  features  you  have 
asked  for  over  the  years.  It  Software 
based  protection  is  what  you  need, 
don't  settle  for  anything  less  than 
EVERLOCK  3.0. 

These  systems  are  easy  to  use  and  most  importantly, 
they  work!  No  other  product  can  provide  the  Compatibility. 
Flexibility,  Ease  of  Use  and  Degree  of  Protection  that  you 
receive  with  Az-Tech  products. 

Call  Today  For  A  FREE  DEMO 
1-800-227-0644 
[AZ^     .Az-Tech  Software,  Inc. 

201  East  Franklin.  Suite  11      Richmond.  MO  64085 
(816)  776-2700  LEADERS  IN  SOFTY/ARE  SECVRITY  FAX  (816)  776-8398 


SECURITY 


CIRCLE  642  ON  READER  SERVICE  CARD 


REMOVE 
HARDWARE  LOCKS 


Maintain  Productivity  ! 

Software  utility  that  allows  for  the 
removal  of  hardware  locks 
Easy  -  Simple  -  Guaranteed 
These  and  others  are  available: 
MaxRoute  $250.00 
PadsPCB  $  99.00 

Cad  Key  $  99  .00 

Master!  ..in  $250.00 
langoPCB  II  $  99.00 

MicroStation  S  99.00 

PCAD  $250.00 
Visa  and  Mastercard  Welcome 
Call  or  Fax  for  more  information 

SalcSoli  Syslcms  Inc 
Hil- 1  UK)  Concordia  Ave 
Winnipeg,  MR  Cinadi  r:k  4BK 
Phone  204-669-4639 
Fax  204-66K-3566 


CIRCLE  643  ON  READER  SERVICE  CARD 


MISCELLANEOUS/ 
BAR  CODING 


BAR  CODE  PRINTING 


mm. 

MEANS  BAR  COOK, 

mm 

H%00)232-7tf25 


Bear  Rock  Labeler™  -  Windows  labeling 
program  with  eleven  bar  code 
symbologies 

PrintBar*  -  Bar  code  tont  packages  tor 
the  Macintosh. 

PrlntBar  II™  ■  DOS  memory-resident  bar 

code  package  lor  PCs 

PrlntBar  SortFontV"  -  Soft  font  package 

tor  LaserJet  printers. 

PLUS:  Source  code,  readers,  scanners. 

and  much  more1 

For  more  Information  call 
1-800-BEAROCK 


6069  Enterprise  Drive  •  Diamond  Spnngs.  CA  95619 
(916)  622-4640  •  FAX  (916)  622-4775 


Classified  Advertising  Information  (800)825-4237 
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ORTHINGTON     BAR  CODE  headquarters 


DATA    SOLUTIONS     OFFICES  IN  USA  AND  EUROPE 


QUALITY 


LABELS 

;  big  text  r.i:u:i«n:«i 

.UPCHSI.2o!5.128.C»df39 


:W«W»18HB|T!1TM1. 


SERVICE  • 

LABELING  SOFTWARE 


8  0  0  SUPPORT 


•  For  Epson,  Oki,  IBM,  and  LaserJet 

•  Flexible  design.  Any  Format  or  size. 

•  On-Screen  Label  Design,  WYSIWYG. 

•  1 6  text  sizes  —  3  "reads  at  100 ' 

•  Bar  codes:  2of5, 128,  UPC/EAN.  AIAG, 
MIL-STD,ZIP+4,and  Code  39 

Auto-incrementing.  File  input  Logos,  symbols  —  from  your  scanner. 
Reversals,  color,  soft  fonts.  Powerful,  Versatile,  Fast  Easy! 
Rotatable,  shadable,  scalable  fonts  from  01"  to  13"  on  LaserJet  III 
Above  label  printed  with  LabelRIGHT™  —$279 
Sato,  Zebra  &  Prodigy  version  —  LabelRIGHT  Thermal  —  $479 
Other  menu  driven  programs  from  $129.  SCO/UNIX  —  $199 


BAR  CODE  READERS 

for  PC,  XT,  AT,  PS/2,  Mac 
and  all  RS-232  Termi nals 

•Attaches  as  2nd  keyboard 

•  No  software  changes 
•2of5,  UPC/EAN,  128, 

Codabar,  MSI,  Code  39 

•  Top  Rated  by  Independent  Review 

•  Magstripe,  laser,  CCD,  or  wand  input 

•  1  or  2  input  devices  per  reader 

•  100  configurable  options.  Superior  read  rate. 

•  Complete  with  PSC  or  Symbol  laser  gun  —  $1389 

•  Complete  with  steel  wand  —  $399 


PORTABLE  READERS 

•  Battery  operated.  Simple,  Flexible,  Powerful! 
64K  -  256K  memory.  Bar  code  or  key  input 

Rubber  Keys.  Date/Time  Stamping 
Operates  as  Portable,  Wedge,  or  Terminal 

•  Built-in  Generator  for  Easy  Programming 

•  2  Built-in  Inventory  Programs  or  3  User  Written 

•  Upload  Programs  Furnished  or  use  Xmodem 

•  3  Data  Files  —  3  Tables  for  Verification 

•  Wand,  CCD  or  Laser  input 

•  Complete  64K  units  with  wand  —  $799 


ITS 
BAR  CODE 
READERS 

MORE  FEATURES 
MORE  AFFORDABLE 


Same  Day  Shipping!  •  Made  in  the  USA  •  2  Year  Warranty  on  Wand  and  Decoder 


European  Office: 

Rlitjitjrro.6 

9050  Appmutll,  Switzerland 
71  87  51  15  -  71  B7  51  17  Fa* 


USA  Headquarters: 

41 7  Ingalls  Street 

Santa  Cruz  CA  95060 

408  458-9938  •  408  458-9964  fax 


In  Europe,  Call  Information  for  Toil-Free  Number  to  Swiss  Office 


Worthington  Data  USA  or  Canada 

800-345-4220 

30  Day  Money  Back  Guarantee! 


Starting  at  $279  with  wand  I 

•  Transparent  operation. 

•  No  software  required  M 

•  PC,  XT,  AT,  Mac,  Hill 

PS2,  others.  Look  pl|§ 
into  our  our  full  LSla 
line  of  reliable,  aj^a; 
competitively  priced  readers,  key- 
board and  serial  wedges,  portable 
data  collectors,  multi-drop  readers, 
wands,  laser  scanners,  mag  stripe 
readers  and  bar  code  printing  soft- 
ware 

•  OEM  and  reseller  discounts.  We  pro- 
vide solutions  to  systems'  Custom 
application  software  for  Data  Collec- 
tions available.  Call  for  details 


INTERNATIONAL 
TECHNOLOGIES 
&  SYSTEMS  CORP. 


/'S 


9201  Forest  Hill  Ave.,  Suite  108 
Richmond,  VA  23235 

(804)  272-0138 
FAX  (804)  272-0325 

655-K  North  Berry  St. 
Brea,  CA  92621 
(714)990-1880 
FAX  (714)  990-2503 

circle  w  on  reader  service  card 


tnt  Barred*  Srittmt.  Int 


I  BAR  CODE  &  MAGNETIC  STRIPE  READERS 
I  For  PC/XT/AT,  PS/2,  and  RS-232  Interface 

*  Direct  keyboard  *ilerlace.  no  software  change 

*  Reads  UPC.  E  AN  Code  39.  11  1 28. 1  25.  Codabar  MSI 

*  Direcl  from  manufacturer  30  day  money  back  guarantee 

*  Reader  with  plastic  wand  -  $245  with  steel  wand  1296 
with  Magnetic  Strip  Scanner  -  $200 

"  Bar  Code  labeling  software  from  $50 
'  Reseller  discount  available  direct  from  manufacturer 
16031  Kaplan  Ave  Tef  (618}  968-6265 

Dty  ot  Industry,  CA  91 744  Fax  (818)  968-5527 


ONE  MAGAZINE  DELIVERS  THE  BIGGEST 
MARKET  OF  PC  BUYERS:  PC  MAGAZINE 

900.000+ 


What  PC  Magazine  Classified 
is  all  about- 

Lta  Scope. 

Advertising  in  PC  Magazine  Classified  works  in  a  big 
way.  PC  Magazine's  enormous  scope  is  one  reason -but 
there  are  many  other  big  reasons  why  advertising  cam- 
paigns succeed  in  PC  Magazine  Classified. PC 
Magazine  Classified  takes  advertisers'  volume  sales 
message  to  the  biggest  audience,  and  supports  that 
message  in  an  editorial  environment  that  encourages 
direct  response  buying. 
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m  CLASSIFIED 


DISK  CONVERSION 


DATA  CONVERSION 

If  you  want  the 
most  complete 
conversion 
services  in  the 
industry,  just 
call... 


CO** 


Capabilities 
include  over 
3000  formats 


PIVAR 

COMPUTING  SERVICES,  inc." 

165  Arlington  Heights  Rd  #M 
Bullalo  Grove  IL  60089 
I70BI  459-6010 


DISKETTE  COPY 
SERVICES 


DISKETTE  COPY 
SERVICES 


DUPLICATION  FROM  S.54 
HIGHEST  QUALITY  MEDIA 


MSDOS  duplication  from  $.54(5  25") 
and  $.88(3  5")  Prices  go  even  lower 
as  you  continue  to  order1 

•  Duplication  +  100%  Verification 

•  Custom  Labels/SleevesVMailers 

•  Custom  Packaging  &  Assembly 

•  Colored  Media  Available 

•  Special  Hates  For  Demo 
Software  &  Site  Licensing 

•  Educational  Discounts  Available 

•  24  Hour  Turn-Around 

•  Guaranteed  Products 

800-255-3142 

Diversified  Systems  Group.  Inc 
PO  Box  1 1 14.  Issaquah  WA  98027 
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SOFTWARE  DUPLICATION 


Service 

Disks  &  Tapes 
Custom  Packaging 
Custom  Printing 


NHHBpft  nErrent 

v-AJ       Disk  Duplicators 


(800)  222-0490 

FAX:(908)462-5658 


Labelers  &  Sleevers 
Maintenance 


CIRCLE  646  ON  READER  SERVICE  CARD 


DATA 
CONVERSION 


More  Formats  Than  Anyone  Else 

Quick  •  Reliable  •  Quality 

NDC  CONVERTS  DATA/DOCUMENTS 
BETWEEN  -INCOMPATIBLE"  COMPUTERS 
WORO  PROCESSORS.  MINIS.  MICROS 
DATABASES.  SPREADSHEETS.  MAIL  LISTS 

DISKS  •  TAPES  •  CARTRIDGES 

CONVERSION  DUPLICATION  SCANNING 
I        |  IBM.  DEC,  WANG  /Q\ 
■CH  Apple.  NBI.  CPT.  I    Q  ] 
|  Lanier.  Unix.  Xerox  N^jKij/ 

NATIONAL  DATA  CONVERSION 

5  East  16th  Street,  New  York,  NY  10003 


(212)  463-7511 

AMtMICA'S  IEAOERB  IN  DATA  CONVt'HOION 


CIRCLE  645  ON  READER  SERVICE  CARD 


QUALITY  CONVERSIONS 

•  Convert  IBM.  CPT.  MAC.  DEC.  NBI.  WANG. 
LANIER.  XEROX.  VYDEC.  3000+  others 
Customization  available 

•  9-Track  and  mosl  Cartridges 

•  Scanning  -  OCR  /  IMAGES 

•  Databases.  Mail  lists.  Spreadsheets 

•  BEST  RATES  •  FAST  •  FREE  TEST 
1st  RUN  COMPUTER  SERVICES  INC 
1261  Broadway.  Suite  508 

New  York.  NY  10001 

(212)  779-0800  •  (800)833-2207 


Classified  Advertising 
Information 
(800)8254237 


All  disk  formats 
9-lrack 
Cartridges 


tapes 


Quickest 
turnaround 


Dupe  Talk' 


call 


Quality 
Media 

'«'MIMM 

'    e  ^fc^rCOMPENDI A.  INC. 
f 

312-419-8771 
Fax:312-419-1390 
1-800-374-DISK 


A 


Full  packaging  services 
Duplication,  ill  formats 
EVERLOCK  copy  protection 
Label  and  sleeve  printing 
48  hour  turn  around 
Fulfillment  and  drop  shipment 
Consultation  and  guidance 

Star-Byte,  Inc. 


2860  Sergey  Rd   Hatfeid  PA  19440 


CIRCLE  647  ON  READER  SERVICE  CARD 

SOFTWARE/ 


Lst  yr  dta? 

*      We  can  find  it. 


•  Unsurpassed  Success  Rate 

•  Fast  Turn  Around 
•  Professional  Clean  Room 

•  Expertise  with  Novell,  DOS, 
Macintosh,  OS/2,  Unix,  Xenix,  Sun, 

DEC,  Wang,  Banyan  Vines,  and  More! 
■  Service  Also  Available  on  Tape  Backups, 
and  for  Bernoulli,  SyQuest,  and  Other 
Removable  Media 

1-800-872-2599 

612-937-5161  •  FAX:  612-937-5750 
CA:  1-600-752-7557.  U.K:  44-81-974  5522 


4>  Highest  Quality  Media 

♦  Competitive  Pricing 

♦  24  Hour  Turnaround 

♦  Total  Quality  Assurance 

♦  Custom  Labels  &  Packaging 

♦  Excellent  Service 

We  Also  Sell  Duplication  Equipment 


DUPLICATION 


Jdntrack 


[800]  426-0247 

PRINCETON 
.DISKETTE 

>l  nthnwm  tarn,  mm  M*o*ora  teK.  Hi  OC741 


CIRCLE  Ma  ON  READER  SERVICE  CARD 


800-243-1515 


CIRCLE  650  ON  READER  SERVICE  CARD 


SOFTWARE 
DUPLICATION 


Diskettes-All  Formats 

1  /4"  Data  Cartridges 
8mm  and  4mm  Cassettes 

Highest  Quality  Media 
Complete  Custom  Packaging 
^^Fulfillment  Service 
srafhto  Standard  Manifold  company 

4020  N  Tripp  Avenue 
Chicago.  Illinois.  60641 


800-62 1-7378 

Your  Complete  Satisfaction 
is  Fully  Guaranteed 


CIRCLE  65 1  ON  READER  SERVICE  CARD 
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PC!  CLASSIFIED 


DISKETTE  COPY 
SERVICES 


DUPLICATE  ANY  FORMAT 

•  5'A"  and  3V4"  Diskettes 
•  Fast  and  Versatile 
•  Easy  to  Use 
•  Stand-Alone  or  PC  Bused 


Victory  Enterprises 
223  Wesi  Anderson  Ln. 
Suite  B-300             ,-,  \W 
Austin.  Tx  787B2       VKIUKT  ▼ 
(512)  450-onoi  ENTERPRISES 
Fmx  (512)  480-08611   «.  N 

800-727-DISK 

|W7!S) 

CIRCLE  652  ON  READER  SERVICE  CARD 


(SAFEHARE 


INSURES  YOUR 
COMPUTERS 

Full  replacement  ol  hardware  media 
purchased  software  As  low  as 
$49  yearly  Covers  Utv  thett  power 
Surges  other  accidents  Blanket 
coverage  no  list  ol  equipment 
needed  Call  lor  information  or 
immediate  coverage 

^  1-800-848-3469 

Local  I614i  262  0559 
SAFEWARE  The  Insurance  Agency  Inc 
2929  N  Hqh  Street  PO  Bo«  0221 1 
Columbus  OH  43202 

CIRCLE  653  ON  READER  SERVICE  CARD 


PC  Magazine 
Classified 

is  #1  in  classified  ad 
linage  in  IBM-Standard 
computer  publishing. 
Join  the  winning  team 
and  place  your  ad. 

Call  (212)  508-5115 
or  (800)  825-4287 


Use  Your 
New  V.32/ 
V.  32 bis 
Modem1 

MO  SWCMAUCt 


ON-LINE  SERVICES 


Best  Files  in  the  USA  ! 


80.000  NEW  Shareware  Programs 
FREE  Downloads  on  First  Call 
INTERNET  /  Usenet  Access 
Hi  Speed.  Hi  Performance  Mega  BBS! 
Multiplayer  Games!  Online  Entertainment! 
Adult,  Business,  Tech.  Games.  Windows.  _  ,  _  _  .  ,  _ 
Education.  Graphics  and  Music  Libraries     Ol  7 "354-3230 


Chonn^\ 

Set  your  Modem  lo  8-H-  line'  Dill 
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SUPPUES 


TONER  Remanufai 


Cartridges  ^Buy 
Remanufactured  Emp"es' 


$44 


Visa.  MC,  Amex  d 
ALL  MAJOR  BRANDS!  L 
100%  Money  Back  Guarantee  W 
FREE  DELIVERY,  Fast  Turnaround 
"Super  Drum"  Cartridges  Available 
Full  Line  Of  DISCOUNTED  SUPPLIES 


«  Laser  Renew  of  CT 
"  1-800-347-4221 

55  Carmen  Hill  Road  #1 
New  Milford.  CT  06776-4509 


CIRCLE  655  ON  READER  SERVICE  CARD 


TONER 


CARTRIDGES  ' 

RfMANtifACIURfD 


Prices  From 

$45 


•  HP,  Apple  Canon,  etc.* 
•  Canon  PC  &  Sharp  2 -Copiers  • 
•  IBM  4019  ■  4  Colors!  • 
U  \K\Sim>.  24-HR  TURN.  .  A/f  VV?  Red.  Green  loner  lot  HP  II  A  III  • 
Send  empty  can.  with  wand 

mcM  n-^**-*  * Fon,i  1-800-239-4027 

ADVANTAGE  LASER  PRODUCTS,  INC. 

1929  Queen  City  Ave.  •  Tuscaloosa,  AL  35401 
2030  Powers  rerry  Rd,  STE  218  •  Atlanta,  CA  30339 


CIRCLE  656  ON  READER  SERVICE  CARD 


Attract  More  Buyers  With  PC 
Magazine's  New  Classified  Format, 

Coming  Soon... 

New  Flexible  Ao  Sizes — 

12  easy-to-choose,  reader-friendly,  fractional-page 
units,  from  1/12  to  a  full  page. 

More  Color  Options — 

Add  up  to  two  additional  colors  for  greater 
impact—  4  specific  colors  to  choose  from. 

Lower  Cost-PbHnch  Rates — 

Reach  PC  Magazine's  1,000,000  buyers  of 
computer  products  and  services  at  a  new  more 
affordable  cost-per-inch. 

Call  your  PC  Magazine  Marketplace  Account 
Representative  today  at  800-825-4237,  and  look 
for  the  new  Classified  format  in  the  December  8th 
issue  of  PC  Magazine. 


mAlNING/TVTORtattfc 


ight  Repairs! 


Special!  Buy  2,  Get  1  Free! 


I 


Call  1-800-537-0589 

S3  70  shipping  &  handling  charge 


vieio 


Publications.  Inc. 


i  4470-107  Sunset  EM.  Sute  600 

^  LosAngetes.  CA  90027  ^ 

CIRCLE  657  ON  READER  SERVICE  CARD 


Did  you  know... 

PC  Magazine  Classified 
generated  a  whopping 
$200  million  in  annual 
sales  revenue  for  its 
advertisers,  resulting  in 
these  expenditures- 

•  Over  $52  million  in 
applications  software 

•  Over  $52  million  in 
computer  systems 

•  Over  $22  million  in 
supplies 

•  Over  $12  million  in 
systems 

•  Over  $61  million  in 
peripherals 

•  Over  $500,000  in 
consulting  services 

•  Over  $8.9  million  in 
other  computer 
products  and  services 
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Copyrighted  material 


U  READER 

service  card   FREE  INFORMATION 

IT'S  AS  EASY  AS  1.  2,  3 

1.  HI  in  your  name  and  address  and  check  off  2.  Circle  the  numbers  on  the  card  that  correspond  to     3.  The  literature  will  be  mailed  to  you  from 
your  answers  to  the  nine  research  questions    the  ads  or  articles  you'd  like  more  information  about.     the  advertiser  free  of  charge. 

CIRCLE  FOR  FREE  INFORMATION 


Void  after  March  31. 1993 


036  037 

063  084 

130  131 

177  178 

224  225 

271  272 

318  319 

365  366 

412  413 

459  460 

506  507 

553  554 

600  601 

647  648 

694  695 

741  742 

"8c  M 

H  M 

662  BI 

w  m 

976  977 
1023  1  024 
1070 1071 
11171118 
11641165 


■  ■ 

085  086 

132  133 

179  180 

226  227 

273  274 

320  321 

367  368 

414  41S 

461  462 

508  509 

555  556 

602  603 

649  650 

696  697 

743  744 

'X!  Bl 

n 

Mi 

935  932 

978  979 

10251026 
10721073 
11191120 
11661167 


040  041 

087  098 

134  136 

181  182 

m  ... 
bi  si 

M  v  o 

416  417 

463  464 

510  511 

557  558 

604  605 

651  652 

745  746 
792  793 
839  840 

Ml  M 

M  M 

980  981 
1027  1028 
1074  1075 
1121  1122 
'1681169 


042  043 

089  090 

136  137 

183  184 

Bi  231 

277  278 

324  325 

371  372 

418  419 

«B  in 

512  513 

559  560 

606  607 

653  654 

700  701 

747  748 

;9J  m 

ttj  M 

93;  M 

982  96? 

10291030 
1076 1077 
11231124 
11701171 


044  045 

091  092 

138  139 

185  186 

23S  223 

279  M 

m  a 
373  374 

420  421 

467  468 

514  515 

561  562 

608  609 

655  656 

702  703 

749  750 

796  797 

■A  I  M4 

M  M 

93'  ■ 

984  B3 

1031  1032 
1078  1079 
11251126 
11721173 


046  047 

OR  DM 

140  141 

187  188 

234  235 

bi  m 

328  329 
375  376 
422  423 

469  470 
516  517 
563  564 
610  611 
657  658 
704  705 
751  752 
798  799 
B45  846 
M  M 
939  940 
9H  987 
1033  1034 
1060  1081 
11271128 
11741175 


001  002 

048  049 

095  096 

142  143 

189  190 

236  237 

Bj  RM 

330  331 

377  378 

424  425 

471  472 

518  519 

565  566 

612  613 

659  660 

706  707 

753  754 

n  m 

M  M 

m  m 

941  942 

gag  ggg 

1035  1  036 
1082  1083 
11291130 
11761177 


003  004 

050  051 

097  098 

144  145 

191  192 

aa  239 

2:^  28t 

332  333 

PI  M 

426  427 

473  474 

520  521 

56  7  568 

614  615 

661  662 

708  709 

756  756 

802  803 

849  H 

M  B7 

943  944 

BO  99' 

1037  1038 
10841085 

11311132 
11781179 


0O5  006 

052  063 

099  100 

146  147 

193  194 

M  24' 

m  m 

334  335 

•••  M 

4;;  a 

475  476 

522  523 

569  570 

616  617 

663  664 

710  711 

757  758 

8.4  n 

BI  H 

696  899 

945  946 

99?  993 
10391040 
10861087 
11331134 
11801181 


or  008 

054  055 

101  102 

148  149 

195  196 

242  243 

BI  BI 

336  337 

Ui  384 

430  431 

477  478 

524  525 

571  572 

618  619 

665  666 

712  713 

759  760 

806  807 

853  854 

Bl  Ml 

947  948 

994  995 
1041  1042 
1088  1069 
11351136 
11821163 


009  010 

056  057 

103  104 

150  151 

197  198 

244  245 

BI  292 

«  Bt 

BI  58t 

432  433 

479  480 

526  527 

573  574 

620  621 

667  668 

714  715 

761  762 

M  BI 

855  856 

902  903 

949  950 

996  997 
1043  1044 
1090  1  091 
11371138 
1184  1185 


011  012  013 

068  059  060 

106  108  107 

152  153  164 

199  200  201 

246  247  248 

293  294  295 

340  341  342 

387  388  389 

434  435  436 

481  482  483 

528  529  530 

575  576  577 

622  623  624 

669  670  671 

716  717  718 

763  764  765 

810  611  812 

857  856  859 

904  905  906 

951  952  953 

996  9991000 
1045  10461047 
1092  10931094 
113911401141 
118611871188 


014  015  016 
081  082  063 
108  10)  110 
155  156  157 
202  203  204 
249  250  251 
296  297  296 
343  344  345 
390  391  392 
437  438  439 
464  485  486 
531  532  533 
578  579  580 
625  626  627 
672  673  674 
719  720  721 
786  767  768 
813  814  815 
880  861  662 
907  908  909 
954  955  956 
1001  1002  1003 
104810491050 
1095  1096  1  097 
114211431144 
118911901191 


017  018 
064  065 
111  112 
158  159 
205  206 
252  253 
299  300 
346  347 
393  394 
440  441 
487  488 
534  535 
581  582 
628  629 
675  676 
722  723 
769  770 
816  817 
363  864 
910  911 
957  958 
1004  'OK 
1051  1052 
1098  1099 
11451146 
11921193 


019  020 

066  067 

113  114 

160  161 

207  206 

264  255 

301  302 

348  349 

BS  M 

442  443 

489  490 

536  537 
583  584 
630  631 
677  678 
724  725 
771  772 
818  819 
865  866 
912  913 
959  960 
1006  1007 
10531054 
11001101 
11471148 
11941195 


021  022 
068  069 
115  116 
162  163 
209  210 
256  257 
303  304 
350  351 
397  396 
444  445 
491  492 
538  539 
585  586 
632  633 
679  680 
726  727 
773  774 
820  821 
B?  M 
914  915 
M  962 
10081009 
1055  1056 
11021103 
11491150 
11961197 


023  024 

070  071 

117  118 

164  165 

211  212 

256  289 

305  306 

352  JS3 

m  m 

446  447 

493  494 
540  541 
587  588 
634  635 
681  682 
728  729 
775  776 
822  823 
869  377j 
916  917 
963  964 
10101011 
1057  105B 
11041105 
1151 1152 
11981199 


025  026 

372  073 

119  120 

166  167 

213  214 

260  261 

Bi  306 

881  432 
448  449 

495  496 

542  543 
589  590 
636  637 
683  684 
730  731 
777  778 
624  825 
871  872 
918  919 
965  966 
1012  1013 
1059  1060 
11061107 
11531154 
1200 


027  028 

074  075 

121  122 

168  169 

215  216 

262  263 

309  31C 

356  357 

422)  4i4 

450  451 

497  498 

591  592 

638  639 

685  686 

732  733 

779  780 

628  IB 

87?  874 

920  921 
967  968 

1C4  1C5 
1061  1062 
11081109 
11551156 


029  030 
076  3" 
123  124 
170  171 
217  218 
264  265 
311  312 
386  3H 
m  4J6 
452  453 
499  500 
546  547 
593  594 
640  641 
687  688 
734  735 
BI  "62 
52;  529 
BI  3"6 
922  923 
969  970 
1016  1017 
10631064 
11101111 
11571158 


031  032 

078  079 

125  126 

172  173 

219  220 

266  267 

313  314 

360  361 

m  4oe 
454  455 

501  502 
548  549 
595  596 
642  643 
689  690 
736  737 
783  784 
BI  S3' 
677  8"S 
924  925 
971  972 
1018  1019 
1065  1  066 
11121113 
■159M60 


033  034  035 
080  081  082 
127  128  129 
174  175  176 
221  222  223 
268  269  270 
315  316  317 
362  363  364 
409  410  411 
456  457  458 
503  504  505 
550  551  552 
597  596  599 
644  645  646 
691  692  693 
738  739  740 
785  786  787 
832  833  834 
•••  BI  85' 
926  927  928 
973  974  975 
I02O1021  1022 
10671068  1069 
111411151116 
116111621163 


1.  Do  you  wort  In  i  DP/MIS  departrnoat?  16  HA| 

OLD  Yes  02.  □  No 


Agriculture/Construction/Minino/ 
Oil/Transportation/Wilities 


2.  Please  Indicate  your  company  or 
organization's  primary  bunneu 

activity:  (Check  one  only) 
01     Manufacturer  ol  Computer 

Equipment.  Computers.  Software 

02.  n  Manufacturer— Aerospace 

03.  □  Manufacturer-Other 

04.  □  Systems  House 

05  □  Computer  Consultant 

06  Computer  Retailer/VAfWAD 
Distributor 

07.  □  Communications 

08.  □  Finance/Banking/Insurance/ 

Real  Estate/Accounting 

09.  n  Education 

10.  □  Government— Federal 

1 1  □  Government— Non-Federal 

12  □  Research  and  Development 

13.  □  Data  Processing/Computer 

Service 

14.  □  Heallh/Medical.  Legal  Service 

15.  □  Engineering/Architecture 


17.  □  Non-Computer 

Retailer/Distributor 
18  □  Other  Business  or  Service 
99.n  Other 

3.  Pleaee  Indicate  your  primary 
business  function: 

(Check  one  only  ) 

01.  □  DP/MIS 

02.  □  Systems.  Programming 

03.  □  Communications 

04  Engineering 

05  Res  /Dev /Scientific 

06  Accounting/Finance 

07  ]  Computer  Consulting 
08.  □  Purchasing 

09.21  Operations 

10.  □  Production 

11.  G  Education/Training 
12  Marketing/Sales 

13.  □  Medical/legal 

14.  D  Admin /Mgmt. 
99.  □  Other 


4.  Is  your  company  a  reseller? 

01.  □  Yes     02.  CNo 

8.  For  how  many  IBM  PCs  and 

compatible!  do  you  specify  brands 
of  products: 

01  n  10  or  less  03  □  26-99 
02.011-25       04  moo  or  more 

6.  A  re  Ihere  any  PCs  In  your  office' 

(Check  all  that  apply ) 
01.D  Linked  to  mainframe 

02  Linked  to  mini 

03.  □  Networked  together 

7.  Please  check  the  equipment 
currently  Installed  at  your  location: 

(Check  all  that  apply) 

01  □  IBM  or  Compatible  PCs 

02  Zl  IBM  or  Compatible  Mainframes 

03  3  IBM  or  Compatible  Minis 

04.  C  Macintosh 
05  □  CD-ROM 
06.  □  Windows 


8.  Do  you  plan  to  buy  any  PC  Products? 

01.  □  Now 

02.  □  In  4  to  6  months 

03  □  In  7  to  12  months 

04  No  definite  plans 


PtlLASt  PtlNT  CUAIIY 


PC  11/10-6 
9.  Number  ol  Employees  In  your 
entl re  company: 

01  25  or  less 

02  0  26-99        04  ,□  500-999 

03  O  00-499     05 .□  1000  or  more 


Nome 


Mi 

T»M»pKon« 

,         ,     :  1 

Company  frames 

,  1 

Address 

1  1 

State 

1 

;  Please  send  me  one  yeor  (22  issues)  ol  PC  Mogozine  for  S29  97  Oiler  valid  in  U  S  only 
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READER    SERVICE    CARD    FREE  INFORMATION 


MAGWINF 


CIRCLE  FOR  FREE  INFORMATION 


1 .  Fill  in  your  name  and  address  and  check  off  2.  Circle  the  numbers  on  the  card  that  correspond  to     3.  The  literature  will  be  mailed  to  you  from 
your  answers  to  the  nine  research  questions    the  ads  or  articles  you'd  like  more  information  about     the  advertiser  tree  ol  charge 


Void  after  March  31,  1993 


036  037 

083  084 

130  131 

177  178 

224  225 

271  272 

31S  319 

3S5  366 

412  413 

459  460 

506  507 

553  554 

600  601 

647  648 

694  695 

741  742 
■ 

H  H 

■  M 

HI  M 

976  977 
1023  1024 
1070  1071 
11171111 
11641165 


038  039 

085  066 

132  133 

179  180 

226  227 

273  274 

320  321 

367  368 

414  415 

461  462 

508  509 

555  566 

602  603 

M  HO 

HO  m 

743  744 
790  791 
33:  338 

931  932 

976  179 
10251026 
1072 1073 
11191120 
11661167 


040  041 

06  7  088 

134  135 

181  182 

n  229 

m  m 
m  3:3 

369  370 

416  417 

463  464 

510  511 

557  558 

604  605 

651  652 

698  699 

745  746 

792  793 

M  M 

6*  33: 
933  934 

980  981 
1027  1028 

m  m 

1121 1122 
11681 '69 


042  043  044 
089  090  091 
136  137  138 
183  184  185 
230  231  232 
277  278  279 
324  325  326 
371  372  373 
418  419  420 
465  466  467 
512  513  514 
559  560  561 
606  607  608 
653  654  655 
700  701  702 
747  748  749 
794  795  796 
841  842  843 
j/k  titi*  $yo 
935  936  937 
982  983  984 
102910301031 
1076 1077  1078 
112311241125 
117011711172 


045  046  047 

092  093  094 

139  140  141 

186  187  188 

233  234  235 

280  281  282 

327  328  329 

374  375  376 

421  422  423 

468  469  470 

515  516  517 

562  563  564 

609  610  611 

656  657  658 

703  704  705 

750  751  752 

797  798  799 

644  845  846 

891  892  893 

938  939  940 

985  986  987 
10321033  1034 

mwai 

112611271128 
1  173  1174  1  175 


001  002 

048  049 
M  ■ 

142  143 

•59  m 

236  237 
283  284 

n  si 

377  378 

424  oh 

471  472 

518  519 

565  566 

612  613 

659  660 

706  707 

753  754 

n  w 

M  M 

-.  -C    -  |  ■ 

941  942 

Ml  90S 

1035  1  036 
10821083 
11291130 
11761177 


003  004 

050  051 

m  m 

144  145 

191  192 

91  80 

M  236 

O!  333 

373  360 

426  427 

473  474 

520  521 

56  7  568 

614  615 

661  662 

706  709 

755  756 

n  ■ 

M  HI 

■  w 

943  944 

990  991 

1037  1  038 
10841085 

11311132 
11781179 


■  M 

052  053 

099  IX 

146  147 

193  194 

240  241 

287  288 

Ml  ■ 

428  429 

475  476 

522  523 

569  570 

616  617 

663  664 

710  711 

757  758 

m  h 

351  352 

M  M 

M  M 

982  *9:< 
•  M '  MO 
1086  1087 
11331134 
11801181 


■)  303 

054  055 

101  102 

148  149 

195  196 

M  M 
m 

3J5  » 

383  384 

430  431 

477  478 

524  525 

571  572 

M  M 

665  666 

712  713 

759  760 

806  807 

HO  K4 

U  HI 

947  948 

994  995 
1041  1042 
10881069 

11351136 
11821183 


m  010 

056  057 

103  104 

150  151 

197  198 

244  245 

291  292 

M  is 

m  m 

43?  OH 

479  480 

526  527 

573  574 

620  621 

667  668 

714  715 

761  762 

j  {  m 

33;  556 

NO  100 

949  950 

996  997 

IM  'W4 

1090  1091 
11371138 
11841185 


011  012  013 

058  069  060 

105  106  107 

15?  153  154 

199  200  201 

246  247  248 

293  294  295 

340  341  342 

387  388  389 

434  435  436 

481  482  483 

528  529  530 

575  576  577 

622  623  624 

669  670  671 

716  717  718 

763  764  785 

810  811  812 

857  858  859 

904  905  906 

951  962  953 

998  999  1000 

im  '346  no 

1092  10931094 
113911401141 
118611871188 


014  015  016 
061  082  063 
108  109  110 
155  1  56  157 
202  203  204 
249  250  251 
296  297  298 
343  344  345 
390  381  392 
437  438  439 
484  485  486 
531  532  533 
578  579  580 
625  626  627 
672  673  674 
719  720  721 
786  767  768 
813  814  815 
860  861  862 
907  908  909 
954  955  956 
1X1  1002  1003 
1048  1  049  1  050 
109510961X7 
1142  11431144 
118911X1191 


017  018  019 
064  065  066 
111  112  113 
158  159  IX 
205  206  207 
252  253  254 
299  300  301 
346  347  348 
393  394  395 
440  441  442 
487  488  489 
534  535  536 
581  582  583 
628  629  630 
675  676  677 
722  723  724 
769  770  771 
816  817  818 
863  864  865 
910  911  912 
957  958  959 
1004  1005  1006 
1051  1052  1053 
MUNIIM 
114511461147 
119211931194 


020  021  022 
067  068  069 
114  115  116 
161  162  163 
?06  209  210 
255  256  257 
302  303  304 
349  350  351 
396  397  398 
443  444  445 
490  491  492 
537  538  539 
584  585  586 
631  632  633 
678  679  680 
725  726  727 
772  773  774 
5:9  HO  HI 
866  867  868 
913  914  915 
960  961  962 
1X7  1008  1009 
1054  1055  1056 
1101 1102I1X 
1148  1149  1150 
119511*1197 


023  024 

070  071 

117  116 

164  165 

211  212 

HO  259 

305  306 

352  353 

pj  jg 

446  447 

493  494 

540  541 

587  588 

634  635 

681  682 

723  729 

"3  "6 

HI  H9 

=69  870 
916  917 
963  964 

10101011 
1X7 1058 
1104 1105 
11511152 
■198  1'99 


025  026 

072  073 

119  120 

166  167 

213  214 

260  261 

307  3M 

B4  « 

401  402 

448  449 

495  496 

542  543 

589  590 

636  637 

683  634 

730  731 

777  778 

324  325 

871  872 

a  at 

M  M 

10121013 
IM1M 
11X1107 
11531154 
12X 


027  028 

074  075 

121  122 

168  169 

215  216 

262  263 

309  310 

356  357 

m  4M 

450  451 

497  498 
544  545 
591  592 
638  639 
5.55  OH 
732  733 
779  780 
Hi  327 
873  874 
920  921 
967  968 
1014  1015 
1X1 1062 
11081109 
11551156 


029  030  X1 

076  077  078 

123  124  125 

170  171  172 

217  218  219 

COO  £00 

311  312  313 
358  359  360 
405  4X  407 
452  453  454 

499  5X  501 
546  547  548 
593  594  596 
640  641  642 
687  688  689 
734  735  736 
781  782  783 
828  829  830 
875  876  877 
922  923  924 
969  970  971 
1016  1017  1018 
10631064  1065 
111011111112 
115711581159 


032  033 

079  080 

126  127 

173  174 

220  221 

267  268 

314  315 

361  362 

a*  B 

455  456 

502  503 
549  550 
596  597 
543  644 
690  691 
737  738 
784  785 
831  832 
878  679 
HI  HI 
972  973 
10191020 
1X61X7 
11131114 
11601161 


M  ::<; 

081  '082 

128  129 

175  176 

222  223 

269  lit 

316  317 

363  364 

410  411 

457  458 

504  505 

551  552 

598  599 

645  646 

M  M 

739  740 
736  "87 
M  04 

HO  38! 
92-  933 
974  975 

1021  1022 
1X81X9 
11151116 
11621163 


1 .  Do  you  wort  in  a  OP/MIS  department? 

OLD  Yes  02.  D  No 

2.  Pleate  Indicate  your  company  or 
organization'!  primary  business 

activity:  (Check  one  only) 
01 .  □  Manufacturer  of  Computer 

Equipment.  Computers.  Software 

02  C  Manufacturer— Aerospace 

03  Manufacturer— Other 

04  □  Systems  House 

05  .  Computer  Consultant 

06  .□  Computer  Retailer/VAR/VAO 

Distributor 
07.  □  Communications 

08  Finance/Banking/Insurance/ 
Real  Estate/Accounting 

09  D  Education 

10  Government— Federal 
II.O  Government— Non-Federal 

12  n  Research  and  Development 

13  Data  Processing/Computer 
Service 

14  n  Health/Medical/Legal  Service 
15.  □  Engineering/Architecture 


16  Agriculture/Construclion/Mining/ 
WTransportation/Utilities 

17.  □  Non-Computer 
Retailer/Distributor 

18  1  Other  Business  or  Service 

99  Other 

3.  Plena  Indicate  your  primary 
business  function 

(Check  one  only) 
OLD  OP/MS 

02  1  Systems,  Programming 

03  Communications 

04  ;  Engineering 

05  n  Res./Oev/Saentitic 

06  AccounwiQ;F.nance 
07.  □  Computer  Consulting 

08  :  J  Purchasing 

09  1  Operations 

10  ;  1  Production 
ti.O  Education/Training 

12.  □Marketing/Sales 

13.  □  Medical/Legal 
14.0  Admin  /Mgmt 
99  Other 


4.  It  your  company  a 

01.  □  YBS      02  □  No 

5.  For  kow  many  IBM  PCs  and 
compatibles  do  you  specify  brands 
ol  products: 

01  □  10  or  less  03.C26-99 

02.  □  11-25       04.  □  100  or  more 

I.  Are  Mora  any  PCs  In  your  office? 

(Check  all  that  apply  ) 

01.  □  Linked  to  mainframe 

02  '  Linked  to  mini 

03  :  .  Networked  together 

7.  Please  check  ttie  equipment 
currently  installed  at  your  location: 

(Check  all  that  apply) 
01    ]  IBM  or  Compatible  PCs 

02.  □  IBM  or  Compatible  Mainframes 

03.  □  IBM  or  Compatible  Minis 

04.  □  Macintosh 

05.  □  CD-ROM 
06  .".Windows 


0.  Do  you  plan  to  buy  any  PC  Products? 

01.  □  Now 

02.  □  In  4  to  6  months 

03.  □  In  7  to  12  months 

04.  □  No  definite  plans 


P1USI  H  CUAIU 


PC  11/10-6 
9.  Number  of  Employees  In  your 
entire  company: 

01.  □  25  or  less 

02  (  26-99        04  n  500-999 

03  n  100-499     05.  n  WOO  or  more 
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Pi  BUSIIMESSC  ARD 


l'<  Magazine's  Husines*(  aril  seviion  is  o  forum 
far  innovative,  hard  to~find  and  lou  con  l'< 

prodttCti  ami  wrnm.  Ldl  air  lifted  In  product 

Category  oml  include  Reader  Service  nuntben  to 

ullote  fust,  easy  res/ionse. 
RATES) 

1  i-MH'-^T I .">.  ;t  i-»ur»  ji<i2.1.  <■  i«MU>«  Mill.'i. 
12  i — nt —  >.")7ii.  17  i  — in'-  ?C> |.">.  22  i"iic«-*.Vi.>. 
Multiple  ;ul  per  issue  rates  also  available. 
Prepayment  mn-i  accompan]  each  insertion. 
\  IS  V/MC  welcomed. 


CD-ROM 


"SO  MUCH  SHAREware  /  2" 

FANTASTIC  NEW  RELEASE,  best  COROM  at  any 
price!  600  Megs.  New  menu.  60%  92  programs. 
Windows.  Utilities.  Soundblaster.  Hot  VGA  arcade 
games  and  much  more  for  only  $69.95.  So  Much 
STAREware  $99   So  much  SCREENware  $69 

POWER  USER  SOFTWARE 

P.O.  BOX  89.  ERIE.  PA  16512 
Orders:  800^24^)234   Fax:  814*64-3993 
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COMMUNICATIONS/NETWORKING 


KEYBOARD,  VIDEO,  MOUSE 

EXTENSION  with  EXTENDER 

SPLITTING  with  COMPANION 

SWITCHING  with  COMMANDER 

Boosts  SIGNALS  UP  to  600  FT.  Control  Up  to 

96PC  S  with  one  KEYBOARD  and  MONITOR. 

CYBEX  CORPORATION 

280OH  Bob  Wallace  Ave..  Huntsville.  AL  35805 
PHONE  205-534-0011  FAX  205-534O010 


\l>  FORMAT: 

PI  Magasone      design  ami  i\  pem  each 

Itu-ini  "!  aril  ail.  \il\ t  rli-i  r-  should  liii  ni-li  type 

written  copy.  VI-  include:  1 1  Headline  1 1  line,  itd 
tial  cape  «30  characters  max,  all  caps  -"•  characters 
ouu  i.  - 1  Descriptive  cop)  (•>  lines,  225  characters 
mas  |«  3)1  lompan)  name  I  mum  ipeeificationa  at 
headline),  ami  1 1  tddress  ami  telephone  number 

|2  lines.  10  character*  |«t  line).  No  lopo*.  a  it  v.  ink 
en  camera-read)  ail-.  Publisher  reserves  the  riafal 
to  edit  supplied  cop)  t"  meet  section  specifications . 


Palmtop  Application  Builder 

With  QA  PALM  you  can  create  custom  data  collec- 
tion &  viewing  applications  for  the  HP  95LX  palm- 
top computer  on  your  PC.  Uses  an  easy  screen 
painting  approach.  Transfers  data  to  dBase  & 
Lotus  123  formats.  Demo  available. 

QA  SYSTEMS,  INC. 

220  E.  42nd  Street.  New  York,  N  Y.  10017 
80O94S1717  212  59&1717  BBS  212-687  PALM 
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PERIPHERALS 


???   RADIOACTIVE  ??? 

Plot  it  on  PC  with  RM-60  Rad.  Monitor+Alarm.  Seri- 
al or  LPT  port.  Alpha  Beta-Gamma-Xray.  RADON  + 
Sources«WINDOWS«MicroR:1000X  survey  geigers 
Background«Foods»Clouds.  TSR.  GM  tube.  PC 
Mag  &  Byte  rev.  V/MC*$149.50*45  day  $back. 

AWARE  ELECTRONICS  CORP. 

P.O.  Box  4299.  Wilmington.  DE  19807 
(800)72*5397  Phone  or  Fan:  (302)655-3800 


DEADLINES: 

PC  Hagaiine  is  published  22  timet  i  year, 
(bimonthly  except  for  Jul)  ami  August).  The 
Business)  lard  closing  is  approximate!)  two 

mi. Mill-  |>riiir  In  ivoir  ilatr. 
Plra»e  ■•■ml  i  ii|>j  ami  piiynii'iil  to: 
I '(  Magazine  Business!  lard 
One  Park  Avenue,  3rd  Moor 
New  York,  M  ItMllfi 

For  more  information,  rail  HOO-H25-  I2.J7 

or  212-503-5175,  FAX:  212-503-5860. 


CONSTRUCTION 


THE  COMPLETE  BIDDING  SOFTWARE 

ISSPro  offers: 

•  Estimation.  TakeOff.  User/Means  Data  Banks 

•  UNIQUE  Bid-Closing  Management  System 

•  Automatic  Faxing  &  sub-trade  invitation. 

•  •  From  $2300.  Dealers  Welcome  •  • 

ISS  SOFTWARE,  INC. 

207-550  Alden  Rd.,  Markham.  Ont.  L3R  6A8 
Tel:  (416)  946-1880.  Fax:  (416)  94&1883 
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DATA  BASE 


End  Database  Mailing  Hassles! 

Easy,  menu-driven  s/w  places  main/return 
addresses,  even  custom  message  where  you  want 
on  envelopes  to  11X17:  sngl.  dbl.  no  windows: 
works  w/all  major  printers  &  databases.  $30  +  $5 
ship.  More  info  under  Mailing  Programs. 

EZ  ENVELOPE 

137  E.  Fremont  Ave..  Suite  5235 
Sunnyvale.  CA  94087-3201  FAX:  408-247-0167 
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CIRCLE  807  ON  READER  SERVICE  CARD 
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COMPUTER  SYSTEMS 


386/486  WHOLESALE  BLOWOUT 

386-33:$1159  386-40:$1169  48&SX20:$1269 
486-33:  $1459    486-50:  $1799 
4MB  RAM.  1.2  &  1.44FD.  130MB  HD.  SVGA  .28. 
SVGA  w/lMB.KBlOl.  I/O.  Mouse  1  Yr.  Wrnty.  CR 
CRD  ACCEPTED  WILL  MATCH  OR  BEAT  ANY  PRICES 

ONE  STEP  AHEAD  SYSTEMS 

P.O.  Box  832482.  Richardson.  TX  75080 
(800)  8860808  FAX  (214)  234-3478 


CIRCLE  803  ON  READER  SERVICE  CARD 


INPUT  DEVICES 


CUSTOM  KEYBOARDS  &  TERMINALS 

Engineering.  Development  and  Production 
•Point-of-Sale  •  Special  purpose  •  Harsh  envlrorv 
ment  •  Access  control  •  Data  collection  •  Operator 
Input  •  Unique  *  Industrial  •  Any  Interface,  key 
style  or  size  •  No  minimum  quantity  required 

GENOVATION,  Inc. 

17741  Mitchell  North.  Irvine.  CA  92714 
8003224333  714-833-3355  Fax  714333-0322 
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LAPTOP/PORTABLES 


World's  Largest  Selec.  of  Notebooks 

All  Brand-New  Latest!  In  stock!  AST  386/20/40/2 
$1319.  AST  386/20/60/2  w/1  yr.  on-site  $1367. 
Also  Toshiba.  NEC,  Zenith.  Everex.  others.  Rock 
bottom  prices!  100%  money  back  guarantee.  Since 
1982.  Free  Catalogue.  VISA/MC/Amex/Discover. 

Penguin  Portables 

CALL  1  800241 1096 


CIRCLE  805  ON  READER  SERVICE  CARD 


BUSINESS 


BlankCheck™ 

Print  checks  on  your  HP  laser  printer.  Handles  300 
checking  accounts.  Reads  ASCII  text  file  created  by 
your  accounting  system  and  prints  entire  check  in 
one  pass.  Complete  kit  including  software,  MICR 
toner  and  forms  only  $799.  # 

SouthData,  Inc. 

PO  Box  1703,  Mt.  Airy.  NC  27030  800628-7227 
In  Canada:  Capriole  Software  416/28&1266 

CIRCLE  808  ON  READER  SERVICE  CARD 


STOP!  Don't  Read  This  Ad.... 

...unless  you  are  starting  or  expanding  a  business. 
To  increase  your  chances  of  success,  you  need  a 
winning  business  plan.  Business  Architect  can 
build  it!  Money  back  guarantee. 

Enterprising  Solutions,  Inc. 

P.O.  Box  31.  Cottlevllle.  MO  63338 
1-80O831-6610 


CIRCLE  809  ON  READER  SERVICE  CARD 


COMMUNICATIONS/NETWORKING 


FileWizard 

Analyze  NetWare  server  by  user,  volume,  directory, 
and  file  extension,  over  time.  Create  action/archive 
strategies  to  fit  your  specific  needs.  Users  retrieve 
archived  files.  Full  range  of  Graphical  analysis, 
printed  reports  &  forecasting. 

Knozall  Systems,  Inc. 

375  E.  Elliot  Rd..  Ste  10.  Chandler.  AZ  85225 
80033^8698  602  -545-0006/Fax  545-0008 

CIRCLE  810  ON  READER  SERVICE  CARD 


dBASE  file  access  from  C,  Basic,.... 

CodeBase  4.5  gives  multi -user  database  manage 
ment  capabilities  and  dBASE.  FoxPro  or  Clipper  file 
compatibility  from  C.  C*+.  Visual  Basic  or  Pascal 
for  Windows.  Full  90  day  money  back  guarantee. 
Call  now  for  a  FREE  DEMO. 

SEQUITER  SOFTWARE 

#209.  9644  54  Ave.  Edmonton.  AB.  Can.  T6E  5V1 
Call  (403)  437-2410.  Fax  (403)  436-2999 

CIRCLE  813  ON  READER  SERVICE  CARO 


TAXIS  Organizes  Fuzzy  Data 

For  documents,  medical  and  market  surveys  etc. 
Sorts  by  similartty  and  optimizes  the  data  struc 
lure.  Allows  to  give  different  weights  to  all  key 
words  used  for  an  item.  Shows  the  selective  power 
of  any  keyword.  $235  wS/H. 

PREUSS  AND  PARTNERS 

74  Feldeggstr.  CH  8008  Zurich.  Switzerland. 
Fax  ..411-261-54-36 


CIRCLE  814  ON  READER  SERVICE  CARD 


EDUCATION 


GEOMETRY/TRIG  CALCULATOR 

Apollonius  Sketctvbased  geometry  solver  auto 
matically  computes  distance,  angle,  area.  Integral 
ed  equation  calculator,  graphs,  tables,  DDE  and 
more.  Ideal  for  surveyors,  engineers,  students,  or 
any  trig  user.  Windows  3.  $98. 

SALTIRE  SOFTWARE 

PO  Box  1565.  Beaverton.  OR  97075 
(800)  659-1874 

CIRCLE  815  ON  READER  SERVICE  CARD 
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EDUCATION 


PIG  LATIN  &  BIRTH  CONTROL 

ALL  THE  LATEST  TECHNIQUES. 
SEND  $20. 


Slapstick  Software,  Inc. 

P.O.  Box  4518.  Middletown.  Rl  02840 
(401)  848-2844 


CIRCLE  816  ON  READER  SERVICE  CARD 


DERIVE*  A  Mathematical  Assistant 

Combines  power  of  computer  algebra  with  2  &  3D 
plotting  &  menu-driven  interface.  Does  symbolic  & 
numeric  equations,  calculus,  trig,  vector  &  matrix 
algebra.  &  more.  Required:  PC  compatible  comput 
er,  1  floppy  diskette  drive  &  512K.  Only  $250. 

Soft  Warehouse,  Inc. 

3660  Waialae  Avenue,  Suite  304 
Honolulu.  HI  96816-3236  (8081  734-5801 


FOREIGN  LANGUAGES 


FRENCH,  SPANISH 

Translate  English  text  files  to  French  automatically 
or  work  interactively  to  improve.  User  friendly. 
Limited  time  offer  $69.95.  Guaranteed.  English  to 
Spanish  (not  ours)  discounted  to  $129.95.  S&H 
$5  ($8  Int'l).  Visa/MC. 

Fluensys  Corporation 

10451  Mill  Run  Circle.  Suite  400 
Owings  Mills.  MD  21117  (800)  243-4470 


CIRCLE  822  ON  READER  SERVICE  CARD 


GENERAL 


USED  SOFTWARE  FOR  SALE 

We  buy  and  sell  used  current  versions  of  popular 
IBM  compatible  software  for  business  and  home. 
Save  money  by  buying  used  software  with  original 
diskettes  and  manuals,  guaranteed  virus  free.  Call 
8  am  -  5  pm  EST  for  complete  price  list. 

RECYCLED  SOFTWARE 

P.O.  Box  266.  Kings  Mills.  OH  45034 
1-800-851  2425 


CIRCLE  817  ON  READER  SERVICE  CARD 


CIRCLE  823  ON  READER  SERVICE  CARD 


INVENTORY 


INVENTORY  PROBLEMS  SOLVED! 

Track  Expendable  Inventory  (Internal  Stockroom). 
Fixed  Assets.  Bids,  and  Purchase  Orders.  Bar  code 
option.  Eliminate  waste,  over/under  stock,  etc. 
Auto  reorder,  tracks  usage  by  dept.,  item,  and  GL 
No.  Prints  360  error-free  PO's  per  hour!  Demo  disk. 

Certified  Management  Software. Inc. 

142  East  200  South  SLC.  UT  84111 
TEL  (801)  534-1231    FAX  (801)  363-3653 


CIRCLE  828  ON  READER  SERVICE  CARD 


INVENTORY  MANAGEMENT 

Stock-Master  4.0,  com.  grade  system,  has  Stock 
Status  Rptg.  PO  Write  &  Track.  Trend  Analysis.  QC 
Rptg.  Trans  Hist  Detail  Analysis.  Multi  Loc  support. 
BOM.  Matl  Req  Planning,  Serial/Lot  No  Track, 
Quote/Ord/lnv  Prep. 

Applied  Micro  Business  Systems,  Inc. 

177F  Riverside  Ave..  Newport  Beach.  CA  92663 
714-7590582 


CIRCLE  829  ON  READER  SERVICE  CARD 


ENGINEERING 


GRAPHICS 


Accounting/Job  Costing  for  AE  Firms 

With  AEMAS  Plus,  control  costs  as  each  project 
progresses,  provide  customized  invoicing  and  mon 
itor  your  firm's  status  with  a  wide  array  of  financial 
reports.  An  integrated  software  system  designed 
for  architects  &  engineers.  Call  for  free  demo  disk. 

DATA-BASICS,  INC. 

11000  Cedar  Road'Cleveland.  OH  44106 
(216)  721  3400«Fax  (216)  721-2398 
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INGRAF  -  Graphics  Library 

Multl  Device  Graphics  Library.  Some  of  the  devices 
supported  are:  SVGA,  Epson,  LaserJet.  PaintJet. 
Postscript.  HPGL,  DM/PL.  Available  in  C.  FORTRAN. 
PASCAL  and  BASIC  languages.  Full  source  code 
and  Library.  NO  ROYALTIES.  $350.00 

Sutrasoft 

10506  Permian  Dr.  •  Sugar  Land.  TX  77478 
TEL:  (713)  491-2088  •  FAX:  (713)  240*883 


Mr.  Quarter  Master™ 

Stock  room  I.e.  featuring  receipts  &  issues  updat 
mg.  issue  slips,  system  and  user-defined  reports, 
file  displays  and  more.  Price  $140.00.  Manual  with 
demo  $30  deductible  toward  purchase.  P.O.  sys- 
tem and  retail  I.C.  version  also  available. 

RJL  Systems 

106  New  Haven  Ave..  Milford.  CT  06460 
203-878-0376 
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ENTERTAINMENT/GAMES 


Go,  NEMESIS,  Go! 

Go-  a  Zen  game.  So  appealing.  It  has  endured 
4,000  years.  So  useful,  governments  study  it. 
NEMESIS  Go  Junior  entices  novices  of  any  age. 
NEMESIS  Go  Master  Deluxe  satiates  the  addicted. 
Chaos  Manor  Users  Choice  Award  (Byte  1990) 

TOYOGO,  Inc. 

PO  Box  25460-M.  Honolulu.  HI  96825^0460 
(800)8696469  (808)396-5526  fax:  3964126 


CIRCLE  819  ON  READER  SERVICE  CARD 


HEALTH 


NUTRITION  SOFTWARE  -  $11 

Everything  you  need.  750,000  prgms  soldi 
Analyzes  foods,  workouts,  fat,  cholesterol,  etc. 
Creates  menus.  Provides  guidelines.  Complete 
3disk/3prgm  set.  Send  $11  &  specify  disk  size 
&  IBM  or  Mac.  SATISFACTION  GUARANTEED. 

Ohio  Distinctive  Software 

4588  Kenny  Road.  Columbus.  OH  43220 
614-45*0453 


CIRCLE  825  ON  READER  SERVICE  CARD 


MAILING  PROGRAMS 


EZ  Envelope  for  Easy  Mailings 

Quickly,  easily  format  &  address  envelopes  Irom 
your  database  list.  Simple  menus:  keyboard  or 
mouse:  DOS.  OS/2,  Windows;  PC  or  network:  font 
control;  3.5"  or  5.25"  disk;  $30  +  $5  ship.  More 
info  under  Data  Base. 

EZ  ENVELOPE 

137  E.  Fremont  Ave..  Suite  5235 
Sunnyvale.  CA  94087-3201  Fax:  408-247-0167 


CIRCLE  831  ON  READER  SERVICE  CARD 


$$$  WIN  $500.00  PROMOTION  $$$ 

BOMB  SQUAD  1-  Win  $500  if  you  are  FIRST  to  find 
&  disarm  a  nuclear  bomb  hidden  in  a  city.  You  will 
be  challenged  by  BOOBY  TRAPS.  PASSWORDS, 
COMBINATION  LOCKS.  100  FLOOR  BLDGS..  etc. 
$39.95+  $5  s/h  mc/v/disc/ck/m.o.  min.  DOS  2.1 

INNOVATIVE  PRODUCTS 

22  Lake  Front  Rd.,  Putnam  Valley.  NY  10579 
1800-9338584 

CIRCLE  820  ON  READER  SERVICE  CARD 


Nutrition  &  Fitness  Software 

The  TOP-Rated  Software.  Lose  weight!  Plan  work- 
outs! Control  fat.  cholesterol,  salt!  Plan/analyze 
menus!  GET  RESULTS!  Personal  &  professional 
software.  50+  functions,  terrific  reports.  2000- 
11.500  foods.  From  $29  ■  $995.  FREE  Demo  Disk. 

ESHA  Research 

POB  13028M.  Salem.  OR  97309-1028 
503-585-6242  fax:  503-585-5543 

CIRCLE  826  ON  READER  SERVICE  CARD 


SAVE  SSS  ON  PRINTING  &  POSTAGE! 

Automate  your  mailing  operations!  This  unparal- 
leled software  will  cut  your  costs  dramatically  with 
correct  addresses  and  duplicate-free  mailing  lists. 
Get  lowest  postal  rates  and  speed  deliveries  by  us- 
ing ZIP+4.  Carrier  Rte.  Codes.  &  Postal  Bar  Codes. 

MELISSA  Data  Corporation 

32122  Paseo  Adelanto.  San  Juan  Capistrano.  CA 
92675-3600.  Call  for  FREE  Catalog!  800443*834 

CIRCLE  832  ON  READER  SERVICE  CARD 


ADULT  VGA  SOFTWARE 

Stop  Paying  High  Prices  for  Adult  Software!  We 
offer  the  Best  in  Adult  VGA  Software  at  Lowest 
Prices.  Visa  &  MasterCard  Accepted.  Movies. 
Games.  Pictures;  200+  Disks  in  Stock! 
(You  must  be  21  or  older  to  order.) 

CLEARLIGHT  SOFTWARE 

P.O.  Box  1411.  Milwaukee.  Wl  53201 
(414)  962  2616 

CIRCLE  821  ON  READER  SERVICE  CARD 
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Your  Success  Is  In  The  Cards... 

In  the  PC  Magazine  Marketplace  BusinessCard 
pages.  Advertise  in  every  issue — pay  less  and 
increase  impact. 

BusinessCard 

Call  your  BusinessCard  representative  today. 
1800-825-4237 

CIRCLE  827  ON  READER  SERVICE  CARD 


Make  Ready  for  the  Global  Market! 

Quickly  locate  and  verify  US  cities  &  ZIP'S  +  major 
cities  worldwide.  Create  mailing  lists,  labels  & 
envelopes,  import/export,  mail  merge.  Adheres  to 
international  mail  standards.  $119.  V/MC/AMEX. 
Additional  country  modules  available. 

DASSGAR  SYSTEMS,  INC. 

PO  Box  915.  Bennington,  VT  05201 
(802)  447-3978 
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Cop 


EB  BUSINESSCARD 


MAINTENANCE,  PREVENTIVE  MAINTENANCE 


MAINTENANCE  MANAGEMENT 

PC-based  system  for  the  small  to  medium  size 
business.  FEATURES:  Work  Orders  (space  for  detail 
Instructions  &  safe  work  procedures),  equipment 
descriptions,  historical  data,  operating  &  analytical 
reports.  Inventory.  Free  Demo  !! 

PENGUIN  COMPUTER  CONSULTANTS 

P.O.Box  20485.  San  Jose.  CA  95160 
(408)  997  7703  FAX:  (408)9270570 


PROGRAMMERS  TOOLS 
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Translate  dBASE  programs  to  C 

CodeTranslator  converts  dBASE  programs  into 
working  C  applications.  This  turbo  charges  slow 
dBASE  applications,  helps  you  port  to  Unix.  MS 
Windows,  or  OS/2,  and  helps  dBASE  programmers 
learn  C  easily.  Call  now  for  more  info. 

SEQUITER  SOFTWARE 

#209.  9644-54  Ave.  Edmonton,  AB.  Can.  T6E  5V1 
Call  (403)  437  2410  Fax  (403)  436  2999 


The  Landlord®  &  The  Landmaster® 

Property  management  software  purchased  by  more 
than  5,000  owners  and  property  managers  since 
1980.  Handles  residential  and  commercial  tenant 
accounting:  prints  checks  and  statements.  G/L 
and  A/P  included.  From  $595  to  $2200. 

The  Landlord  Software  Center 

427  East  Patrick  Street.  Dept.  E 
Frederick,  WD  21701     (301)  695-1544 
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MAINTAIN!  CONSERVE!  MANAGE! 

Equip,  Assets.  Vehicles.  Bldgs.  HVAC,  Everything! 
Work  Orders.  Procedures.  Resources.  Inventory. 
Purch  Orders.  Energy.  Utility  Bills.  Rate  Anal.  All  In 
"C",  w/Btrieve.  DOS/Windows.  Mouse/KB  45  day 
full  prog  for  S/H  cost:  $10.  Visa/MC 

GENERAL  ENERGY  TECHNOLOGIES 

250  E.  17th  St..  Costa  Mesa.  CA  92627 
Tel:  714-645-7733   Fax:  714-645-7747 
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MANUFACTURING 


pc/MRP  ACCTING/MFG  SOFTWARE 

pc/MRP's  12  integrated  modules  include 
Inventory,  BOM.  Sales,  Purchasing,  Receiving 
Invoice,  StkRoom,  WorkOrder,  Addr.  GL.AP.AR 
Working  Demo  w  manual  $35.00 
Sm  Single  User  $179.00.  Multi-user  $695.00 

Software  Arts 

PO  Box  3621  Santa  Clara.  CA  95051 
PHONE  408-248-6445  FAX  408-248-6445 
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MEDICAL 


PRACTICE  BILLING 

MD  VersaForm.flexible. ledger  based  design. billing 
package.  Programmable;  customizable  reports, 
files.  &  screens;  includes  database  mgmt  system 
&  full  source.  ECS.  LAN  support.  $1,295  sgl  user. 
Free  lit  &  demo.  Dlrs  wanted. 

Applied  Software  Technology 

591  W.Hamilton  Ave..  Ste  201.  Dept.  99 
Campbell.  CA  95008     (800)  678-1111  Ext.99 


Advanced  Practice  Management 

Features  include  patient  &  insurance  billing,  elec 
tronic  claims,  scheduling,  report  writer,  graphics, 
keyboard  macros,  mouse  support,  and  much  much 
MORE! 

$199-30  Day  Money  Back  Guarantee 

Lytec  Systems,  Inc. 

6975  Union  Park  Center.  Suite  270 
Salt  Lake  City.  UT  84047  1-800-735-1991 
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MULTIPLY— 

Your  sales  by  handing  your  business  card  to  over 
900.000+  buyers  at  one  time  in  the  place  where 
they  seek  to  buy — tell  them  about  your  product  in 
PC  Magazine  Marketplace  BusinessCard. 

BusinessCard 

Call  your  BusinessCard  representative  today. 
1-800-825-4237 
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BASIC  PROGRAMMING  TOOLS 

Crescent  offers  many  tools  for  QuickBASIC.  PDS. 
and  Visual  Basic,  all  with  tutorials  and  full  source. 
Assembly  routines,  graphics,  screen  design  v.  data 
entry.  BASIC  TSR's.  and  much  more.  No  royalties. 
Call  or  wnte  for  our  catalog. 

CRESCENT  SOFTWARE,  INC. 

11  Bailey  Avenue.  Ridgefield.  CT  06877 
Orders:  800-35-BASIC,   Tech:  203-438-5300 


OPT  TECH  SORT/MERGE 

High  Performance  Sort/Merge/Select  utility.  Run 
as  a  standalone  utility  or  call  as  a  subroutine. 
Supports  most  languages  and  filetypes.  Unlimited 
file  size,  multiple  keys  and  much  more!  MS-DOS. 
Windows  $149.  OS/2.  Unix  $249. 

Opt-Tech  Data  Processing 

P.O.  Box  678  Zephryr  Cove.  NV  89448 
(702)  588  3737  Fax:  (702)  588-7576 
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Pascal  or  C  applications  in  minutes 

DataBoss  cuts  your  development  time  in  half, 
builds  relational  database  systems  in  Pascal  or  C. 
Generates  entry  screens,  files  (with  file  linking), 
reports,  menus,  utilities.  Single-user  &  networked 
systems.  Royalty-free.  With  customizable  source. 

Kedweil  Software 

(800)  800-2512 
Tel:  (415)  899-8525  Fax:  (415)  899*524 


PUBLIC  DOMAIN/SHAREWARE 


BEST-  SELLING  SOFTWARE 

100  most  popular  and  useful  SHAREWARES  select 
ed  from  many  categories  and  packed  into  10-20 
LIFE-TIME  GUARANTEED  diskettes.  FREE  Exchange 
privilege  any  time  from  our  rich  40.000+  programs 
library.  Only  $19.95.  Please  specify  disk  size. 

USA  SHAREWARE 

1350  Beverly  Rd.  Ste  11S324.  McLean. 
VA  22101   Tel:  (703)  8834666 
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REAL  ESTATE 


Property  Management 

Software  for  managing  residential,  commercial, 
condos.  etc.  Basic  version  for  owner/manager- 
$495.  Deluxe  lor  professional  managers-  $1,195. 
Network  $2,395.  Includes  check  writing,  recurring 
expenses,  G/L.  management  reporting. 

YARDI  SYSTEMS,  INC. 

819  Reddick  Street.  Santa  Barbara.  CA  93103 
(805)  966-3666 
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PROPERTY  MANAGEMENT 

Since  1978  over  7.500  users  of  our  software  have 
found  it  comprehensive,  flexible  &  easy  to  use.  We 
offer  systems  to  manage:  Commercial/Residen- 
tial/Condominium/Homeowners/Assoc. /Mini- 
Storage  Facilities.  For  info.  &  prices  call: 

REALTY  AUTOMATION 

11365  East  Shore  Drive.  Hayden  Lake,  ID  83835 
(208)  772-3259 


Property  Management 

With  Rental-Ease  save  $$  on  your  Investment! 
Guaranteed  to  be  the  easiest  &  fastest  property 
management  system  available  at  any  price. 
Versions  for  owners,  professionals,  networks. 
$395  to  $1295.  Demo  $10.  Dealers  welcome! 

Strategic  Office  Systems 

688  N.500  W.#61.  Mt.  Pleasant.  UT  84647 
(800)  942-6784  or  (801)  462-2130 
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SALES  MARKETING 


SALES  ALLY  Software 

•PC  Magazine  Editors'  Choice  •  PC  Computing 
'Best  Product"  •  Mobile  Office  Mag  Annual  Award 
Client  &  Prospect  Management  Database.  Word- 
processor,  &  Notepad  Autodialing.  Reports.  Alarms 
Invoicing.  Sales  Forecasting.  Networks.  $395 

SCHERRER  RESOURCES,  INC. 

8100  Cherokee  Street.  Philadelphia.  PA  19118 
215*36-1830  (Visa/MC/Amex) 
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SCIENTIFIC 


Weather  Monitor  &  Weatherlink! 

The  ultimate  in  weather  monitoring  systems!  A 
state-of  the-art  weather  station  and  a  PC  link  allow 
you  to  view,  record,  summarize,  and  graph  weather 
information.  The  perfect  marriage  of  computer  and 
weather  technology. 

DAVIS  INSTRUMENTS 

3465  Diablo  Avenue.  (PM9).  Hayward.  CA  94545 
1-800-678-3669   Fax:  1  51O6700589 
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Scientific  SW  -  FREE  CATALOG 

A  great  selection  of  scientific  software  products  for 
plotting,  non-linear  curve  fitting,  chemical  equilibri- 
um calculations,  simulation,  statistics,  differential 
equations,  symbolic  algebra,  and  more. 

MicroMath  Scientific  Software 

Box  21550,  Salt  Lake  City.  UT  84121-0550 
1-80&942  6284  FAX  (801)943-0299 
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SOFTWARE  SEARCH  SERVICES 


Can't  Find  The  Right  Software? 

Call  Us!  Soft-Where?.  Inc..  an  application  software 
search  service,  will  help  you  qualify  and  locate 
applications.  We  cover  all  the  fields:  business, 
technical,  manuf..  medical,  and  other  services. 
From  $15.95  per  abstract  (VISA.  MC.  AM  EX) 

SOFT -WHERE?,  INC. 

1-800-666-7724  (FAX)  801-2611068 


UTILITIES 


All  New  "PC  PAGER"™ 

Now  your  PC  can  PAGE  you  with  an  audible 
alarm/phone  or  pocket  pager  when  your: 

•  spreadsheet/database  is  done  processing. 

•  tape  backup  is  ready  for  the  next  tape.  etc. 
Only  $29.95.  Money  back  guarantee. 

ADVANTAGE  SOFTWARE 

3713  Garrett  Road.  Orexel  Hill.  PA  19026 
21&626-5914  (Voice/Fax) 


INSURANCE 


Insurance  For  Business  Computers 

Covers  desktops,  laptops,  networks,  all  software, 
and  even  valuable  data  files.  Don't  settle  for  poli- 
cies designed  for  home  computers  or  office  type- 
writers if  you  use  your  system  for  business.  Low 
premiums.  Call  24  hrs.  to  receive  application. 

DATA  SECURITY  INSURANCE 

4800  Riverbend  Road.  Boulder,  CO  80301 
1-800-822-0901 
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— 


STATISTICS 


ON-LINE  SERVICES 


NCSS  S.x  Series  -  $125 

"Best  value  &  easiest  to  learn/use"  PC-Week. 
Menus/Spreadsheet.  Means,  etc.  Regression, 
t-tests.  ANOVA.  Factor,  cluster  &  discriminant. 
Cross  tabs.  Nonparametrics.  Histograms.  Plots. 
Reads  ASCII/Lotus.  Many  extra  modules. 

NCSS 

329  North  1000  East.  Kaysville.  UT  84037 
Phone:  801  54&0445  FAX:  801  546-3907 


PEN  PLOTTER  EMULATOR 

FPLOT  turns  your  printer  into  an  HP  pen  plotter. 
Fast  hi  res,  no  jagged  lines.  Vary  line  width,  color. 
Screen  preview  -  zoom,  pan.  Works  with  most  CAD 
programs.  Supports  most  printers.  Requires  DOS 
2.1  or  higher.  $119+53  S&H.  VISA/MC/Chk/MO. 

FPLOT  Corporation 

24-16  Steinway  St..  Suite  605 
Astoria.  NY  11103  •  718-545-3505 


TALK  DIRTY  ON  THE  LIFESTYLE  BBS 

WHERE  EROTIC  COUPLES  &  SINGLES  MEET 
SWINGING/B&D/BI/TV/FETISHES 
THE  HOTTEST  CHAT  BBS  IN  THE  U.S. 
1.000+  CALLS/DAY  - 1.500+  ACTIVE  MEMBERS 
LESS  THAN  30  CENTS  PER  HOUR 


LIFESTYLE  BBS 

PO  BOX  453  Lake  Grove.  NY  11755-0453 
Log  on  with  modem  516/689-5390 
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WINDOWS 


BE  ABLE  TO  MAKE  PREDICTIONS  - 

From  your  spreadsheet  data  files!  Use  SEARCH™ 
(MS-DOS)  to  pick  best  combination  of  2  or  more 
column  variables  to  predict  other  columns.  Rates 
how  good  the  prediction  is.  Powerful  analysis  tool! 
Guaranteed!  (Specify  disc  size.)  Send  $49  to: 

QUALITY  INFORMATION  SYSTEMS 

200  Woodland  Rd.  Dept.  PCM. 
Wyomissing,  PA  19610    Phone  1215)  678-3869 


CIRCLE  854  ON  READER  SERVICE  CARD 


SURVEYS 


The  Survey  System 

Analyzes:marketing.  public  opinion,  customer  satis 
faction,  employee  attitude  surveys.  Handles  mail, 
personal,  phone,  scanner,  disk  by-mail  or  computer 
interviews.  Records  verbatim  text  &  voice  answers. 
Powerful,  flexible,  user  friendly.  Free  support. 

Creative  Research  Systems 

15  Lone  Oak  Ctr.  Dept.  P.  Petaluma.  CA  94952 
Ph.(707)765-1001  Fax  (707)765-1068 


#1  In  Surveys  -  StatPac  Gold  IV 

Professional's  choice  for  survey  &  marketing 
research.  User-friendly,  comprehensive  &  depend- 
able. Camera  ready  tables  &  graphics.  Basic  & 
advanced  statistics.  CRT  &  telephone  interviewing. 
Easiest  to  learn.  Guaranteed. 

StatPac  Inc. 

3814  Lyndale  Ave.  S..  Mpls..  MN  55409 
Tel:  (612)  822-8252  Fax:  (612)  822-1708 
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We  Make  It  So  Easy- 
Leave  your  business  card  with  us  and  we'll  do  the 
rest.  PC  Magazine  will  create  your  BusinessCard 
for  you.  It  s  so  easy— and  so  very  effective. 


BusinessCard 

Call  your  BusinessCard  representative  today. 
1-800-825-4237 


Pinpoint  PC  Bottlenecks 

•  Personal  Measure  shows  how  apos  spend  time. 

•  Upgrade  or  replace  PCs  based  on  hard  facts. 

•  Identify  network  trouble  spots. 

•  Resolve  app  problems  using  our  services. 

•  $125  +  S&H  (5.25"  or  3.5")  MC/VISA 

SPIRIT  OF  PERFORMANCE,  INC. 

73  Westcott  Road,  Harvard.  MA  01451 
tel.  508/456-3889,  telex  6503571400 
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HOT  386  &  486  PROCESSORS 

Today  s  33/40/50  mhz  CPU's  run  TOO  HOT  caus- 
ing system  failures.  Our  Themnal-CPU-HeatsInk  Kit 
efficiently  cools  your  CPU.  maintains  low  CPU  pro- 
file, and  meets  NASA  thermal  conductivity  specs. 
Send  $9.95  +  $1.00  s.h..  TX  res.  +  $.82 

HAWK  Computer  Systems  Advanced 

PO  Box  45197.  Dallas.  TX  75245^)197 
(214)  530-2303  voice/fax 
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BOOKS/CATALOGUES 


COMPUTER  BOOKS  OUR  SPECIALTY 

•  OVER  4400  TITLES  IN  STOCK. 

•  MAIL,  PHONE.  SPECIAL  ORDERS. 


TAYLORS  TECHNICAL  BOOKS 

5455  Belt  Line  Rd..  Dallas.  TX  75240 
214-239-TECH  BOO-926-READ  Fax:214-23»8527 
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DISKETTE  COPY  SERVICES 


DUPLICATE  DISKS  FAST! 

DISkDupe  copies  2  to  6  times  faster  than  DOS! 
Reads  master  once,  makes  unlimited  copies. 
Stores  images  on  hard  disk.  Pull-down  menus. 
Automatically  formats.  5",  3",  high-density.  Only 
$79.  Money  Back  Guarantee! 

MICRO  SYSTEM  DESIGNS,  INC. 

10062  Miller  Ave.  #104.  Cupertino.  CA  95014 
408-446-2066   Fax:  408-446-2095 


HEAT  IN  THE  NIGHT 

THE  HOTTEST  AND  ONLY 
FREE  BBS  in  the  country. 
It's  where  erotic  couples  &  singles  meet 
XXX  CHAT 

FREEI 

1-515-FUNN-BBS 
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SERVICES 


CONVERSION  AND  MICROFICHE 

•  AS/400  cartridge  and  tape  conversion 

•  UNIX  to  PC  Conversion  -  System/36  -  PICK 

•  QIC  -  8MM  -  3480  -  Tape  and  Diskettes 

•  Computer  Output  Microfiche  from  LAN  or  PC 

•  Laser  Print  and  COM  Service  for  all  media. 

COMSTOR  PRODUCTIVITY  CTRS 

6699  Portwest  #150.  Houston,  TX  77024 
(800)  231-7748    Local  (713)  8804044 
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SPREADSHEET  BLUES  ???? 

We  specialize  in  preparing  &  automating 
spreadsheet  files  for  most  software.  Files  are 
debugged  and  ready  for  use.  Get  the  most  from 
your  software.  Just  enter,  analyze  and  print  your 
data.  We  do  the  difficult  part.  Save  time.  Call 

SecuRRITT  Systems,  Inc. 

18294  Holcomb  Rd..  Grand  Haven,  Ml  49417 
(616)  846-5900 
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SUPPLIES 


COMPUTER  BATTERIES 

Nickel  Cadmium.  Lithium.  Lead  Acid  &  Alkaline 
Batteries  for  PC  Boards,  UPS.  Printers  &  Laptop 
Computers.  Custom  Build  Battery  Packs.  MC/V 


EVS  SUPPLY 

1350  Arapaho  #126.  Richardson.  TX  75081 
1-800-776-5267    FAX  214-231-2269 
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COMPETITIVE  EDGE  FOR  COMPUTER  PROFESSIONALS 


Find  Everything 
You'll  Ever  Want  To  Know  About 


Computer  Products  All  In  One  Place! 


IT  SAVES  TIME  AND  MONEY 

Computer  Select  helps  you  make  the  right 
purchasing  decisions  —  and  avoid  costly  and 
time-consuming  mistakes.  It  quickly  provides  all 
the  information  you  need  to  identify,  evaluate  and 
select  exactly  the  computer  products  that  meet 
your  particular  needs. 

•  Identify  the  products  that  perform 
specific  tasks. 

•Compare  the  performance  characteristics  of 
competing  products. 

•  Evaluate  the  suitability  of  products  to  your 
current  operating  environments. 

•  Obtain  a  wide  range  of  expert  opinion 
concerning  each  product. 

•  Keep  up  with  the  latest  product  and 
technology  advances. 

•  Discover  valuable  tips  and  techniques  to 
improve  the  performance  of  your  existing 
products. 

IT'S  CONTINUALLY  UPDATED 

Computer  Select  is  recognized  throughout  the 
industry  as  the  most  comprehensive  and 
complete  source  of  computer  product 
information  —  including  software  applications, 
hardware  and  communications  devices. 
Available  on  a  single  CD-ROM,  it  is  constantly 
being  improved  and  expanded. 

To  make  certain  that  Computer  Select  is  not  only 
the  most  complete,  but  the  latest  source  of 
product  information,  subscribers  are  sent  an 
updated  disc  every  month. 

IT'S  FAST 

Computer  Select  puts  hundreds  of  publications 
and  tens  of  thousands  of  articles  right  at  your 
desk  —  right  at  your  finr,:r-tips.  But  with 
Computer  Select's  unique  search-and-retrieve 


Computer  Select 


program  you  can  get  the  exact  information  you 
need  quickly. 

Merely  type  the  word  or  combination  of  words 
that  describe  what  you  are  looking  for  and  the 
entire  database  is  searched.The  information 
appears  on  your  screen  in  seconds. 

IT'S  COMPREHENSIVE 

Computer  Select  gives  you  immediate  access  to 
tens  of  thousands  of  product  reviews  and 
analyses  —  an  entire  year's  worth  of  articles, 
updated  every  month.  The  information  comes 
from  leading  industry  publications  such  as  PC 
Magazine,  PC  Week,  InfoWorld,  MacUser,  LAN 
7/mesand  LAN  Technology-  over  170  in  all! 

In  addition,  Computer  Select  incorporates  all 
the  reference  information  from  Data  Sources, 
the  foremost  directory  of  computer  products 
and  companies.  It  also  contains  electronic 
versions  of  Alan  Freedman's  Computer 


Glossary  and  Harry  Newton's  Telecom  Dictionary. 
That  means  you  get: 

•  12  months  of  information  from  170  leading 
computer  publications. 

•  Specs  on  over  72,000  hardware,  software  and 
data  communications  products. 

•  Profiles,  addresses  and  phone  numbers  of 
13,000  computer  companies. 

•  Definitions  for  1 1 ,000  computer  and 
telecommunication  terms. 

WHO  NEEDS  in 

Computer  Industry  Managers 
Purchasing  Agents 
Information  Center  Personnel 
Hardware  and  Software  Marketers 
PC  Vendors 
MIS/DP  Managers 
Computer  Resellers 
Independent  Support  Companies 
Universities  and  Trade  Schools 

"In  ten  minutes,  Computer  Select  can  give 
me  sixty  pages  of  in-depth  reports  on 
whatever  I  need  to  know  about — ISDN, 
SONET,  video  conferencing  or  multimedia. " 

William  Tyler,  New  York  Telephone 

CALL  NOW  FOR  FREE  DEMO  DISK 

Find  out  how  quickly  and  easily  you  can  find 
exactly  the  computer  products  you  need  — 
call  today  for  a  FREE  Computer  Select 
demonstration  disk.  No  obligation. 
No  commitment.  Tons  of  information. 


1-800-827-7889 


Prt.102 


The  Fastest  Way  lb  Find 
The  Perfect  Product 


C  1992  Zrtl  Commumcations  Company  All  rights  reserved  Computer  Select  ts  a  reotstered  trademark  and  Computer  library  b  a  trademark  of  Zif  Communications  Company  Other  trademarks  mentioned  are  trademarks  o*  their  respectM  companies 
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Associate  Publisher 

(212)503-5354 
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Publisher/West  Coast 
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(214)360-5725 
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Stephanie  Brzozowski 
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CA(Los  Angeles) 


District  Sales  Manager 

Mary  Arlotto  (213)  351-1811 
3530  Wilshire  Boulevard,  Suite  645 
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Coming  Up 

PC  MAGAZINE'S  9TH  ANNUAL 
PRINTER  ISSUE 
Mainstream  Lasers 

RISC  processors.  HP  PCL  5,  600-dpi  resolutions,  smoothing 
technologies:  They  aren't  standard  on  all  34  mainstream  lasers 
we  review,  but  they're  becoming  important  in  the  marketplace. 
Vendors  targeting  the  small  to  medium-size  workgroup  market 
are  also  thinking  about  optimizing  their  printers  for  networks. 

Network  Lasers 

For  big  networks,  you  need  big  printers.  The  printers  in  this 
section  handle  anywhere  from  12  to  30  ppm.  Some  offer  net- 
work interfaces,  heavy  duty  cycles,  multiple  paper  cassettes 
with  large  capacities,  and  duplex  printing.  This  year,  continu- 
ous-form lasers  that  satisfy  special  needs  enter  the  competition. 

Color  PostScripts 

Dye-sublimation  printers  enter  the  color  PostScript  arena  for 
the  first  time  this  year.  The  promise  of  such  printers  lies  in  their 
photo-realistic  color  output,  but  can  they  satisfy  the  needs  of 
the  mainstream  business  user  as  well  as  their  competitors  do? 

Ink  Jets 

The  big  news  in  ink  jets  this  year  is  color,  but  monochrome 
ink  jets  continue  to  prove  their  worth — particularly  if  you're 
looking  for  one  printer  to  serve  on  the  desktop  and  on  the  road. 

Dot  Matrix 

The  biggest  advantage  dot  matrix  printers  have  is  their  low  cost. 
Some  sell  for  under  $200  on  the  street,  making  them  viable 
options  for  small  and  home  businesses. 

NetworkingXCommunications: 
Print  Servers 

As  many  as  70  percent  of  networking  problems  are  printing 
problems — and  most  begin  with  print  server  foul-ups.  PC  Labs 
puts  NetWare  3.1 1 -compatible  print  servers  to  the  test. 

Printer  Service:  How  Good  Is  It? 

Which  vendors'  printers  rate  highest  among  PC  Magazine  read- 
ers? Find  out  in  our  Printer  Service  and  Reliability  Survey.  □ 


Copyrigl 


Editorial  Product  Index 


Reader 
Service 

No.  Product 


Company 


Page 


AFTER  HOURS 


DilUQe  /  u 

Artworx  Software 

3.30 

Co.  Inc. 

463 

Grand  Slam  Bridge  II 

Electronic  Arts 

538 

465 

RoboSport 

Maxis 

538 

464 

World  Series  of  Poker 

Mojave  Software 

538 

Adventure 

461 

Bicycle  Bridge 

Swfte  International 

538 

Ltd. 

466 

The  Sierra  Network 

The  Sierra  Network 

538 

APPLICATIONS  DEVELOPMENT 

458 

OS/2.  Version  2.0 

IBM  Corp. 

233 

457 

Microsoft  Windows, 

Microsoft  Corp. 

216 

Version  3.1 

456 

DESQview/X,  Version 

Quarterdeck  Office 

214 

1.02 

Systems 

COMPUTERS 

404 

ALR  Ranger  MC4SX/20 

Advanced  Logic 

62 

Research 

480 

WriteAwayl  for  the 

Arthur  Dent 

184 

Zeos  Notebook  386+ 

Associates  Inc. 

481 

Dauphin  5000  Series 

Dauphin  Technology 

185 

Pentop 

Inc. 

402 

DECpc  333sx  LP;  340dx 

Digital  Equipment 

62 

LP;  433dxLP;450d2LP, 

Corp. 

466dzLP 

482 

GRiDPAD  SL 

GRiD  Systems  Corp. 

191 

*+oo 

IBM  ThinkPad 

IBM  Corp. 

l<H 

484 

Momenta 

Momenta  Corp. 

194 

485 

NCR  3125 

NCR  Corp. 

196 

486 

NEC  UltraLrte  SL  20P 

NEC  Technologies 

196 

Inc. 

432 

Toshiba  Satellite  Series  Toshiba  America 

42 

Information 

Systems,  Inc. 

487 

Z-Notepad 

Zenith  Data  Systems 

199 

CONNECTIVITY 

491 

Multi  Media  Access 

Cabletron  Systems 

324 

Center-M8FN8 

Inc. 

ONIine  System 

Chipcom  Corp. 

Concentrator 

493 

MultiNet  LET-36 

Lannet  Data 

335 

Communications 

Inc. 

494 

0DS295 

Optical  Data 

338 

Systems  Inc. 

495 

LattisNet  System  3000 

SynOptics 

343 

Communications 

Inc. 

496 

Access/One 

Ungermann-Bass 

346 

Inc. 

GRAPHICS 

467 

Aldus  Persuasion, 

Aldus  Corp. 

249 

Version  2.1 

468 

Claris  Hollywood, 

Claris  Corp. 

254 

Version  1.1 

469 

DeltaGraph 

DeltaPointlnc. 

265 

Professional,  Version 

2.0 

470 

Freelance  Graphics  for 

Lotus  Development 

275 

Windows,  Release  1.0 

Corp. 

408 
401 
414 
412 

430 

405 


403 


410 
421 
420 

428 


SofCraft  Inc. 


281 


488  Microsoft  PowerPoint   Microsoft  Corp.  280 
Version  3.0 

489  SoftCraft  Presenter, 
Version  1.03 

471    Harvard  Graphics  for 
Windows 

490  Stanford  Graphics, 
Version  2.0 


Software  Publishing  278 
Corp. 

3-D  Visions  283 


HARDWARE 

PrinScan  105  Mustek  Inc. 

DOCMT  3000;  4000  Okidata 

Optiquest  1 500  D  Optiquest  Inc. 

PrinterNet  Local  Printer  Primax  Electronics 
Network  Starter  Kit 


Sony  Multimedia  CD- 
ROM  Player 
EtherLinkllll  16-bit 
ISA  adapter 


Sony  Corp.  of 
America 
3Com  Corp. 


PRINTERS 


Pagemarq  20; 
PageMarq  15 


Compaq  Computer 
Corp. 


SOFTWARE 


AceFile  2.0 

MediaBlitz!,  Version  1.0 
Multimedia  Make  Your 
Point  Version  1.0 
Paradox,  Version  4.0 


Asymetrix 
Asymetrix 


478  Quattro  Pro,  Version  4.0 

479  Quattro  Pro  for 
Windows,  Version  1.0 

415   BrainMaker  2.5  and 
BrainMaker 
Professional,  Version 
2.5 


62 
62 
62 
62 

46 

62 


62 


READONLY 

459  Inside  AutoCAD,  New  Riders  73 
Release  12,  Special  Publishing 

Edition 

460  Mastering  AutoCAD      Sybex  73 
Release  12 


Ace  Software  Corp.  62 


52 
52 

39 


Borland 
International 
Borland  158 
International 
Borland  162 
International 
California  Scientific  62 
Software 


472 

CA-SuperCalc,  Version 

Computer 

118 

5.5 

Associates 

International  Inc. 

431 

Perform  Pro  Plus 

Delrina  Technology 

50 

Inc. 

422 

MapExpert  Version  1.0 

DeLorme  Mapping 

44 

431 

Perform  Pro  Plus 

Delrina  Technology 

50 

Inc. 

473 

InstaCalc,  Version  4.0 

FormalSoft 

126 

419 

Dashboard  for 

Hewlett-Packard  Co. 

53 

Windows,  Version  1.0 

429 

Quicken  6.0 

Intuit 

37 

409 

PC  Probe,  Version  3.0; 

Landmark  Research 

62 

PC  Certify,  Version  4.2; 

Intl  Corp. 

DiskBase,  Version  4.0 

424 

MpcOrganizer  Series  2, 

Lenel  Systems  Intl 

49 

Version  1.1 

.Inc. 

474 

Lotus  1-2-3  for  DOS, 

Lotus  Development 

137 

Release  2.4 

Corp. 

475 

Lotus  1-2-3  for 

Lotus  Development 

139 

Windows,  Release  1.1 

Corp. 

(with  SmartPak) 

476 

Lucid  3-D,  Version  2.5 

Lucid  Corp. 

145 

477 

Microsoft  Excel, 

Microsoft  Corp. 

151 

Version  4.0 

426 

Microsoft  Schedule + 

Microsoft  Corp. 

56 

for  Windows,  Version 

413 

1.0 

YOU/2  Developer's 

National  Al.  Lab  Inc. 

62 

Version; 

YOU/2  Runtime  Version 

411 

Disk  Array  PLUS, 

NCR  Corp. 

62 

Version  ID 

416 

Quotemaster  Plus  2.0 

PennComp  Software 

62 

for  Windows;  Author 

Development 

Information  System; 

Quotemaster  Plus  2.0; 

Quotepacks 

418 

PrimaBase,  Version  3.0 

Scandinavian  PC 

48 

Systems 

417 

The  Button  Cube, 

Software  Workshop 

48 

Version  1.0 

Arann  HRXI  /I  AN 

VA/nrHTorh  Quclomt 
VVUIU  1  cLJl  OyMcllli 

D£ 

Arago  Quicksilver; 

Inc. 

Arago  Professional 

4/3 

XTree  for  Windows, 

XTree  Company 

Version  1.0 

406 

UltraFAX.  Version  1.0 

ZSoftCorp. 

62 

TOOLKITS 

451 

Raima  Object  Manager, 

Raima  Corp. 

77 

Version  1.1 


PROGRAMMING 

Utilities  TIME!:  A  threefold  digital  timer  for  Windows  361 

Lab  Notes  Customizing  Windows'  common  dialog  boxes,  part  1  379 

Environments  Saving  your  music  in  a  MIDI  file  395 

Power  Programming  Memory  management  and  mapped  files  in  WIN32.   403 

Databases  A  Clipper  5.0  function  that  copies  records  between  differently  structured  databases  415 

Languages  The  easily  extensible  TOString  object  is  a  "smart"  PChar  421 

SOLUTIONS 

Advisor  Where  to  find  word  processors  that  understand  foreign  languages  435 

Advisor  Easier  computing  for  the  visually  impaired  436 

Advisor  Choosing  among  internal  fonts,  cartridges,  and  software  fonts  435 

Tutor  What  to  do  when  EMM386  fails  to  recognize  adapter  ROM  or  RAM  445 

User-to-User  A  technique  that  lets  you  process  a  list  of  filenames  with  a  batch  file  456 

User  -to  U  se  r  A  batch  file  that  lets  you  exclude  certain  files  from  processing  456 

Connectivity  Examining  the  multitude  of  network  cabling  standards  471 

Spreadsheets  Using  styles  to  change  formatting  attributes  ~.  475 

Spreadsheets  How  the  major  spreadsheet  programs  alphabetize  475 

The  Working  Word  Stamp  over  your  documents  with  a  banner  of  text  or  graphics  487 

MagNet  Shareware  that  enhances  the  Windows  environment  497 

NOVEMBER  10. 1992  PC  MAGAZINE  537 


Cop] 


PRODUCTS  FOR  THE  LEISURE  SIDE  OF  PERSONAL  COMPUTING 

After  Hours 


Bridge:  Bicycle  Bridge.  Bridge  7.0,  Grand  Slam  Bridge  II;  Poker:  World  Series  of  Poker  Adventure. 

Windows  Games:  Maxis's  RoboSport 


BRIDGE 

Choose  Your  Perfect  Bridge  Partner: 
Three  Games  with  Smarts  and  Style 


BY  DON  TRIVETTF. 


very  evening  thousands 
of  people  across  the 
country  get  together  to 
socialize  and  enjoy  a  few 
hands  of  bridge.  But 
what  do  you  do  if  you  need  a 
fix  and  you  can't  find  the  part- 
ners, or  if  you  simply  haven't 
learned  the  art  of  the  game? 

Three  newly  introduced 
bridge  programs — Bicycle 
Bridge.  Bridge  7.0.  and  Grand 
Slam  Bridge  II — can  offer  you 
the  solution. 

Each  of  these  games  has 
characteristics  as  distinctive  as 
a  human  counterpart,  though 
all  make  worthy  partners.  Bi- 
cycle Bridge  has  the  smooth- 
est, most  attractive  interface, 
and  it  plays  at  about  the  same 
level  as  I  do.  In  other  words, 
it  makes  stupid  blunders. 
Bridge  7.0  is  the  most  skillful 
player  and  it  has  features  that 
Bicycle  Bridge  lacks,  but  the 
graphics  annoy  me.  Grand 
Slam  II  has  the  most  compre- 
hensive options,  is  an 
excellent  bidder,  and 
plays  the  game  well,  but 
its  mouse  interface  is 
slow.  Whether  you  pre- 
fer brains  or  beauty, 
these  games  let  you 
choose. 


BICYCLE  BRIDGE 

The  crisp  cards  and  ex- 
cellent table  organiza- 
tion arc  the  first  things 
you  will  notice  about 


Swfte  International's  Bicycle 
Bridge.  The  bidding  window  is 
first  rate  and  the  play  is  fast. 
This  is  the  only  program  that 
automatically  displays  your 
point  count  at  the  m 
deal — a  helpful  feature 
for  novices,  the  in- 
tended market  for  this 
game.  But  this  program 
is  less  skillful  than  the 
others  in  this  group.  Bi- 
cycle Bridge's  bidding 
skill  is  sophomoric,  and 
it  knows  nothing  of  con- 
ventions. In  one  in- 
stance, it  passed  my  de- 
mand open  at  the  two 
level;  in  another,  it  inex- 
plicably jumped  my 
three  spades  to  six.  (We  went 
down.)  This  program  badly 
needs  a  command  for  correct- 
ing or  overriding  both  the  bid- 
ding and  the  play. 

Perhaps  Bicycle  Bridge's 
greatest  shortcoming  is  that  it 
doesn't  let  you  control  the 
deal.  Other  bridge  software  al- 
lows you  to  set  the  number  of 


points  in  a  hand,  and  specify 
a  game  hand  or  a  slam  hand, 
but  not  Bicycle  Bridge.  All 
hands  are  dealt  randomly. 
Though  you  can't  enter  a  cus- 
tom hand,  you  can  hit  the  Deal 
Again  button  until  you  get  a 
decent  hand. 

Your  partner's  occasional 
erratic  bid  will  cause  you  to 
welcome  the  you-bid-it-you- 
play-it  mode.  Use  this  option 
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A  pretty  face:  What  Bicycle  Bridge  lacks  in  finesse,  It 
makes  up  in  payability  and  interface. 


VH>  nr.1..  V"^  ..i  ——(Ml  Wit.  I  Mm!  iHlUfl  P-rturf  te  Hi 

Clever  but  quirky:  Bridge  7  Is  a  skillful  player  with  some 
minor  interface  quirks. 


to  make  North  (your  elec- 
tronic teammate)  play  the 
hand  it  initiated.  If  North 
makes  a  dumb  bid  and  gets  the 
contract,  for  example,  you  can 
make  him  play  it.  But  however 
satisfying  that  might  be,  be 
forewarned  that  North  plays 
like  a  novice:  he  doesn't  know 
how  to  finesse  or  how  to  set  up 
a  cross-trump.  There  is 
no  automatic  mode  that 
will  play  out  a  game,  as 
there  is  in  both  Bridge  7 
and  Grand  Slam  II.  A 
hint  button  will  make  a 
suggestion  when  you 
need  help  with  a  play. 

Bicycle  Bridge  is  not 
a  great  player,  and  it 
lacks  many  features; 
nevertheless,  I  keep  re- 
turning to  it  time  after 
time  simply  because  of 


its  attractive  graphics  and 
smooth  interface.  (Yes,  I 
would  rather  play  with  a  soci- 
able, attractive  partner  of 
doubtful  skill  than  a  brilliant 
curmudgeon.) 

This  software  is  only  avail- 
able as  a  bundled  package  with 
four  other  Bicycle  card  games 
for  $69.95.  In  January  1993, 
Swfte  International  will  begin 
selling  it  separately  for  $49.95. 
By  then,  you  will  get  a 
Windows  version  along 
with  the  DOS  version. 
My  recommendation: 
Wait.  Maybe  Swfte  will 
add  some  features. 

Bicycle  Bridge,  $69.95. 
Requires:  512KRAM, 
DOS  3. 0  or  later;  mouse 
recommended.  Swfte 
International  Ltd., 
724  Yorktyn  Rd., 
Hockessin,  DE 19707; 
800-237-9383,  302-234- 
1740;  fax,  302-234-1760. 

Circle  461  on  reader  service  card. 

BRIDGE  7.0 

The  latest  version  in  Art- 
worx's  11 -year-old  bridge  se- 
ries is  both  smarter  and  pret- 
tier than  earlier  versions  of  the 
same  game.  Bridge  7.0  con- 
tains more  than  twice  the  pre- 
vious version's  code  for  bid- 
ding and  playing,  and  features 
VGA  graphics  and  mouse  sup- 
port. It's  even  optimized  for 
laptop  computers  with  LCD 
displays. 

There's  no  excuse  for  get- 
ting a  poor  hand  in  Bridge  7.0. 
You  can  specify  the  number  of 
points  in  your  hand  or  you  can 
use  the  hand  editor  to  enter 
the  cards  for  each  player.  This 
feature  makes  it  convenient  to 
copy  hands  from  the  newspa- 
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Bridge  7.0 


per;  a  save  feature  lets  you  re- 
call and  replay  your  favorite 
games. 

Artworx  improved  bidding 
significantly  in  this  version. 
The  program  recognizes  the 
Blackwood  and  the  Stayman 
conventions,  and  you  can 
choose  weak  or  strong  two- 
bids.  If  you  aren't  sure  what  to 
bid.  click  the  hint  button  for  a 
suggestion.  You  can  also  set 


your  partner  and  opponents  to 
bid  cautiously,  normally,  or 
aggressively.  A  digitized  voice 
vocalizes  the  bids,  but  it's  a  lit- 
tle muddled  on  my  computer. 

Game  play  has  also  im- 
proved. Bridge  7.0  is  probably 
a  more  skillful  player  than  the 
other  two  packages  we  re- 
viewed. It  knows  how  to  fi- 
nesse and  set  up  a  cross  trump, 
and  it  plays  a  mean  no-trump 
hand.  Redo,  Claim,  and  Con- 
cede buttons  make  playing  a 


breeze,  although  you  can't 
check  the  validity  of  the  latter 
two.  An  undocumented  fea- 
ture lets  you  type  "auto"  at 
any  place  in  the  game  and  the 
software  will  take  over.  If  nec- 
essary, it  will  bid  the  hands  and 
then  skillfully  play  them  out. 
This  feature  makes  Bridge  7.0 
an  excellent  teaching  aid  for 
beginners;  more  advanced 
players  will  find  it  useful  for 
comparing  strategies. 

Like  all  of  the  programs. 


Bridge  7.0  has  its  flaws.  The 
automatic  mode  should  be 
documented,  and  the  right 
mouse  button  badly  needs  fix- 
ing. If  you  click  that  button, 
you'll  abandon  the  hand  and 
return  to  the  main  menu  with- 
out receiving  a  confirmation. 

Although  the  digitized 
card  images  are  sharp  and 
crisp,  other  aspects  of  the 
graphics  can  be  annoying. 
During  bidding,  for  instance, 
South's  hand  appears  at  the 
top  of  the  screen — normally 
the  position  of  North's  cards. 
The  mouse  cursor  is  also  con- 
fined to  the  bidding  box.  which 
means  you  can't  drag  the  ar- 
row across  the  cards  as  you 
count  points.  Other  peeves:  A 
played  card  is  displayed  in  the 
hand  and  duplicated  on  the 
table  until  the  screen  is 
repainted  at  the  end  of  each 
trick  (other  programs  repaint 
after  each  card);  the  cards  are 
arranged  in  a  jiggled  fashion 
rather  than  neatly  aligned;  and 
the  backs  of  the  opponents' 
cards  are  not  visible  during 
play.  I  admit  these  are  per- 
sonal preferences,  but  they  de- 
tracted from  an  otherwise  ex- 
cellent product. 


Bridge  7.0,  $49.95.  Requires: 
640K  memory,  DOS  3.0  or 
later;  mouse  recommended. 
Artworx  Software  Co.,  Inc., 
1844  Penfield  Rd.,  Penfield, 
NY  14526;  800-828-6573,  718- 
385-6120;  fax,  718-385-1603. 

Circle  462  on  reader  service  card. 

BRAND  SLAM  BRIDGE  II 

Grand  Slam  Bridge  II  is  an  up- 
date of  the  popular  game  Elec- 
tronic Arts  introduced  in  1 986. 
EA  has  added  256-color  VGA 
graphics,  mouse  support,  and 
advanced  dealing  features. 
The  bidding  and  play  are 
unchanged  and  as  good  as  they 
were  in  the  previous  version. 

This  program  has  every 
feature  and  option  you  can 
imagine.  It  can  display  cards  as 


TSN's  On-Line  Bridge:  The  Social  Card  Game 


If  you  enjoy  computer  bridge  games  but 
miss  the  socializing,  there's  a  cybernetic  so- 
lution. The  Sierra  Network  (TSN)  is  a  fast- 
growing  on-line  service  that  specializes  in 
real-time,  interactive,  multiplaycr  enter- 
tainment. Bridge  and  Hearts  are  two  of  the 
network's  most  popular  basic  offerings. 

With  a  computer,  a  modem,  and  a  TSN 
account  that  costs  $12.95  a  month,  you  can 
play  bridge  from  the  comfort  of  your  key- 
board at  virtually  any  time  of  day  or  night. 
Your  partners  are  real  people  from  across 
the  country.  There  are  even  international 
players.  On  a  recent 
evening  I  counted  12 
games  with  partici- 
pants from  1 1  states, 
including  West  Vir- 
ginia. Connecticut. 
California.  Washing- 
ton. Georgia,  and 
Florida.  The  players 
ranged  in  age  from  22 
to  72.  but  most  were 
thirty-  or  fortysome- 
thing. 

Before  you  begin 
playing,  you  must  cre- 
ate a  cartoonlike  im- 
age of  yourself,  using  icons  supplied  by 
TSN.  Your  partners  at  the  bridge  table  see 
this  character  on  their  screens.  You  can  in- 
clude your  age.  hobbies,  and  hometown  if 
you  want  (and  you  can  depict  your  features 
as  accurately — or  inaccurately — as  you 
choose).  Once  you've  logged  on  (usually 
through  a  local  telephone  number),  you  can 
chat  with  people  in  the  waiting  room  until 
you  find  an  agreeable  foursome.  Then  it's 


KenO-o  ver  whose  shoulder  we  are  looking— is  about  to 
trump  RodR's  Ace.  On  TSN,  players  from  California, 
Florida,  and  Georgia  meet  at  the  same  electronic  table. 


off  to  a  private  room  to  play  bridge. 

Electronic  bidding  and  playing  closely 
resemble  the  real  thing.  You  talk  by  typing 
messages  and  play  a  card  by  picking  it  with 
the  mouse.  Everyone  sees  the  cards  being 
played  and  can  read  everybody  else's  mes- 
sages, so  there's  no  "talking  under  the  ta- 
ble." The  pace  is  slightly  slower  than  at  a 
real  bridge  table  because  of  a  delay  in  the 
communications  network,  but  at  10  to  15 
seconds  per  trick,  the  delay  is  bearable. 

People  in  the  waiting  room  can  ask  to 
watch  your  game — to  look  over  your  elec- 
tronic shoulder — 
and  in  this  way  gain 
valuable  experi- 
ence. In  fact,  there  is 
no  better  or  more 
enjoyable  way  to 
learn  the  game.  The 
players  I  talked  to 
meet  regularly  on 
TSN  and  were  as  en- 
thusiastic about  so- 
cializing with  peo- 
ple from  across  the 
nation  as  they  were 
about  playing 
bridge.  Now  if 
someone  could  jusi  figure  a  way  for  the 
dummy  to  serve  refreshments. 

The  Sierra  Network,  $12.95  per  month  for 
up  to  30  evening  and  weekend  hours.  Re- 
quires: 512K  memory,  DOS  3.0  or  later.  The 
Sierra  Network,  P.O.  Box  1550,  Oakhurst, 
CA  93644:800-743-7721,  209-642-0700;  fax. 
209-642-08SS. 

Circle  466  on  reader  service  card. 
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Grand  Slam  Bridge  II 

symbols  on  a  white  screen  like 
the  notation  found  in  newspa- 
pers, or  in  a  colorful  3-D  image 
of  a  card  table.  If  your  system 
has  less  than  560K  of  free 
memory,  however,  the  pro- 
gram defaults  to  the  white 
screen  without  warning. 
Sometimes  I  had  a  3-D  card  ta- 
ble and  other  times  I  was  play- 
ing in  symbolic  notation:  I  was 
puzzled  until  I  realized  TSRs 
were  the  cause. 

You  can  set  dealing  options 
to  give  the  best  hand  to  a  par- 
ticular player  or  team.  You 
can  even  build  the  perfect 
game,  using  the  hand  editor.  If 
neither  option  suits  your  play, 
you  can  call  up  Mike  Law- 
rence's Bridge  Dealer  to  guar- 
antee an  interesting  game. 
That  program,  bundled  free 


with  Grand  Slam 
Bridge,  specializes  in 
creating  complex  and 
subtle  tournament  and 
partnership  hands;  its 
output  can  be  saved  and 
loaded  by  GSB II. 

Bidding  options 
abound.  You  can  set  cue 
bid,  strong  two-,  four-  or 
five-card  major,  Jacoby 
transfer,  and  something 
called  a  gambling  three- 
no-trump.  Each  team's 
aggressiveness  can  be 
set  for  least,  more,  or  most. 

Playing  Grand  Slam  Bridge 
II  is  a  lot  more  fun  than  setting 
options  and  fiddling  with  fea- 
tures. The  cards  are  large  and 
easy  to  read,  and  the  play  is 
quick.  The  software  can  be  set 
to  give  suggestions  on  what 
card  to  play,  and  an  undo  fea- 
ture lets  you  retrieve  mis- 


A  savvy  bidder  3-0  Grand  Slam  Bridge  II  gives  players 
the  most  features  and  options. 


of  the  mouse  cursor  is 
jerky.  I  am  so  accus- 
tomed to  an  instant  re- 
sponse from  the  mouse 
that  I  find  even  a  slight 
delay  intolerable.  I  can't 
cite  objective  examples, 
but  Grand  Slam  Bridge 
seems  to  be  a  more 
savvy  bidder,  albeit  a 
less  skillful  player,  than 
Bridge  7.0.  Both  are 
more  intelligent  than 
Bicycle  Bridge,  but  less 
attractive. 


played  cards.  The  software 
supports  Sound  Blaster,  so 
sound  effects  for  shuffling  and 
dealing  are  quite  realistic.  Be- 
ginners will  benefit  from  the 
double  dummy  mode  in  which 
you  get  to  see  all  the  cards  as 
you  bid  and  play. 

My  one  criticism  of  this 
program  is  that  the  movement 


Grand  Slam  Bridge  II,  $49.95. 
Requires:  640K  memory, 
DOS  3. 0  or  later;  mouse 
recommended.  Electronic 
Arts,  1450  Fashion  Island 
Blvd.,  San  Mateo,  CA  94404; 
800-245-4525,  415-571-7171; 
fax,  415-571-7995. 

Circle  463  on  reader  service  card. 
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WSOP  Adventure: 
A  Gambler's 
Dream 

BY  MICHAEL  KONIK 

Bin  real  life,  few  people  re- 
turn from  a  weekend  in 
Las  Vegas  with  $1  mil- 
lion. Indeed,  few  people 
return  home  with  much 
more  than  the  shirt  on  their 
back.  Thanks  to  the  easy-to- 
install  and  hard-to-stop-play- 
ing World  Series  of  Poker  Ad- 
venture, serious  gamblers  and 
serious  dreamers  can  take  a 
crack  at  the  big  time  without 
blowing  their  life's  savings. 

The  high-resolution,  fully- 
animated  World  Series  of 
Poker  Adventure  ($59.95) 
transports  players  to  the  world 
of  high-stakes  wagering,  the 
"Biggest  Game  in  Town."  The 
player's  gender-correct  alter 
ego  flies  into  Vegas  with  a 
$5,000  bankroll,  steps  into  a 


limo,  and  heads  for  the  famed 
Binion's  Horseshoe,  the  real- 
life  site  of  gambling's  pre- 
miere event,  the  World  Series 
of  Poker.  The  object  is  to  build 
your  seed  money  into  $10,000, 
the  entry  fee  for  the  Champi- 
onship— and  then  conquer 
some  of  the  planet's  best  card 
sharps  for  the  grand  prize. 

In  a  typical  adventure 
game,  you  would  scurry 
around  a  plethora  of  screens, 
clicking  on  every  object  that 
might  contain  a  goody.  In  the 
WSOP  Adventure,  you  get 
your  money  the  old-fashioned 
way:  you  gamble  for  it. 


Winning  principles:  World  Series  of  Poker 
every  time,  but  at  least  you're  not  losing 


This  program  provides  sim- 
ulations of  slot  machines, 
video  poker,  and  blackjack 
that  mimic  exactly  the  ma- 
chines on  the  Strip.  The  slot 
machine  copy,  in  fact,  dupli- 
cates the  reels  from  an  actual 
Horseshoe  machine.  The 
blackjack  simulator  plays  with 
a  single  deck  and  reshuffles  af- 
ter the  cards  have  been  used. 
Fledgling  card  counters — or 
anyone  else  with  a  system — 
can  test  their  skills  against  an 
authentic  opponent  without 
risking  real  money.  WSOP 
Adventure  contains  three 
state-of-the-art  variations, 
with  limits  of  $10 
to  $400. 

Dealing,  like 
every  other  as- 
pect of  the  soft- 
ware, is  accom- 
plished speedily. 
Based  on  theor- 
ies devised  by 
three  of  poker's 
most  respected 
authorities,  the 
program  plays  as 
close  to  an  expert 


may  beat  you 
real  money. 


human  as  any  I've  seen. 
Though  it  can't  learn  your  in- 
dividual tendencies  as  a  hu- 
man player  would,  the  pro- 
gram adheres  strictly  to 
winning  principles.  Beginners 
and  intermediate  players  will 
find  this  a  helpful  teaching 
tool:  advanced  players  will 
find  it  a  challenge. 

The  WSOP  Adventure's 
crowning  achievement  is  its 
elaborate  tournament  format, 
in  which  the  player  battles  215 
other  entrants  in  a  marathon 
quest  for  the  $1  million  first 
prize.  Almost  every  aspect  of 
the  real  World  Series  of  Poker 
is  identically  replicated.  Using 
tips  from  a  comprehensive  62- 
page  booklet  and  advice  given 
by  people  in  the  casino,  the 
poker  neophyte  could  learn  to 
play  like  a  master. 

World  Series  of  Poker 
Adventure,  $59.95.  Requires: 
640 K  RA  M,  DOS  3.1  or  later, 
mouse.  Mojave Software,  P.O. 
Box  12353,  Las  Vegas,  NV 
89 11 2;  702-433-6842. 
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WINDOWS  GAMES 


RoboSport:  Strategic  Shoot  'em  Up 
For  Standalone  or  Network  Fun 


BY  ERIC  BERLIN 


merican  Gladiators  has 
always  been  a  guilty 
pleasure:  It's  tough  to  re- 
sist the  visceral  kill 
or-be-killed  attitude. 
Maxis  captures  this  sensation 
with  RoboSport.  a  Windows 
game  for  those  who  believe 
strategy  games  are  more  ma- 
ture than  shoot  'em  ups,  but 
like  to  see  the  bad  guys  blown 
to  smithereens  anyway. 

This  is  hi-tech,  network 
hide-and-seek.  Program  your 
robots  to  explore  the  game's 
terrain  and  fire  at  the  robots 
who  get  in  your  way.  The  catch 
is  that  up  to  three  opponents 


at  other  stations  are  program- 
ming their  robots  at  the  same 
time.  When  all  of  the  robots 
have  been  programmed,  you 
view  the  results  in  the  form  of 
a  15-second  movie,  then  do  it 
again. 

Maxis's  intuitive  interface 
makes  the  programming  easy. 
The  game  continues  until  one 
team  emerges  as  the  only  sur- 
viving group  or  until  one  team 
has  completed  certain  goals. 
In  Baseball,  for  instance,  the 
first  team  to  touch  all  four  ba- 
ses wins.  Capture  The  Flag  is 
the  classic  childhood  game,  ex- 
cept that  in  this  one  you  use 
machine  guns  and  time 
bombs.  Teams  try  to  collect 


coins  for  points  in  Treasure 
Hunt,  or  must  free  their  team- 
mate in  Hostage. 

You  can  customize  nearly 
every  aspect  of  the  game,  from 
the  length  of  each  turn  to  the 
number  and  type  of  weapons 


ments  include  burnt-out  ruins, 
a  suburban  neighborhood, 
and  the  inside  of  a  computer. 

Perhaps  the  best  part  of  the 
game  comes  at  the  end,  when 
you  watch  the  whole  movie  in 
its  entirety  (about  three  min- 
utes) and  relive 
your  past  glory. 
Maxis  has  cre- 
ated an  action- 
suspense  win- 
ner— at  least  un- 
til American 
Gladiators  starts 
doing  it  for  real. 


A  computer  motherboard  makes  a  treacherous 
battleground  for  the  players  in  RoboSport 


available.  Computer-con- 
trolled teams  can  be  set  on  Stu- 
pid, Ferocious,  or  Crafty  lev- 
els, or  they  can  defend  their 
own  turf.  Playing  environ- 


RoboSport, 

W  $59.95. 

Requires:  2  MB 
RAM,  Windows 
3.0  or  later, 
2.2MB  disk  space.  Maxis,  2 
Theatre  Sq.,  #230,  Orinda,  CA 
94563:800-336-2947, 510-254- 
9700;  fax,  510-253-3736. 

Circle  465  on  reader  service  card 


The  information  service 

that's  more  than 
a  retriever.  It's  your  own 
personal  bloodhound. 


Just  $29-95 gets  you  started  and 
includes  three  free  hours* 

for  more  information,  call 

1-800-522-3567,  Ext.  294 


\ 


Dow  Jones  News/Retrieval  is  not  only 
loyal,  it's  extraordinarily  obedient.  Not 
only  will  it  fetch  facts 
for  you,  but  all  on 
its  own  it  will  re- 
lentlessly—and 
continuously— 
track  down 
exactly  the 

news  and  information  you  need. 

All  you  have  to  do  is  set  up 
electronic  folders  for  topics  you 
want  to  be  kept  current  on.  Then 
News/Retrieval  automatically  searches 
through  the  vast  news  sources  of  Dow  Jones, 
and  feeds  the  folders  a  steady  stream  of 
timely,  preselected  news.  All  of  which  you 

•One-ttme cider  (one*  US  members unh  Fret  timr  is  per  MOM  and  mus  be  used 


can  read  when  it's  most  convenient  for  you. 
Up-to-the-second  information  that's 
drawn  from  our  pro- 
prietary newswires, 
the  full  text  of  The 
Wall  Street  Journal. 
and  thousands  of  other 
local,  regional  and 
national  business  pub- 
lications. You'll  also  have  access  to  a  wealth 
of  historical  business  and  financial  data. 

To  send  Dow  Jones  News/Retrieval 
chasing  after  the  news  you  need,  simply 
call  our  toll-free  number. 

Dow  Jones  News/Retrieval* 

The  lifeblood  of  business." 

Areata  iwrvkr  fnm  Du*  kmrs  lreV*mmun  Service. 
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Abort,  Retry,  Fail? 


THE  LIGHTER  SIDE  OF  PERSONAL  COMPUTING 


By  BUI  Howard 


We  had  a  billion 
dollars  In  the  bank, 
and  now  we  have 
none,  wonder  where 
It  all  went? 


This  Best  Buy 
Stores  ad  says  the 
PC  comes  with 
GeoWorks  Ensemble, 
but  from  here  it 
looks  a  lot  like 
Windows. 


Maybe  This  Is  Why  Wang 
Went  Chapter  11 

To  announce  it  had  run  out  of  money 
and  was  filing  for  bankruptcy.  Wang 
Laboratories  sent  by 
Federal  Express  priority 
overnight  service 
two-page  explana- 
tory letters  from 
chairman  Richard 
W.  Miller  to  editors 
and  writers.  PC 
Magazine  received 
multiple  copies 
of  the  bankruptcy 
letter,  each  one  sent 
in  a  separate  FedEx 
envelope  that  cost 
$15.50  (list  price). 
Fortunately,  FedEx 
gives  volume  discounts. 

Press  Releases  We  Never 
Quite  Finished  Reading 
(International  Division) 

"  The  ninth  edition  of  the  Iberian 
Data  Processing  Professionals 
Convention.  C1BI  92.  will  be  held 
within  the  framework  of  the  Interna- 
tional Conference  on  Data  Process- 
ing (CII  92)  to  be  held  from 
17  to  20  November  in 
Madrid  coinciding  with  the 

SI  MO  Fair  " 

— Citema  (Centre  for  Data 
Processing.  Tellmatics  and 
Related  Media)  press 
release 

Help  Wanted 

"Computer  Entry  Person 
with  Aldus.  Pacemaker  and 
Scanner  exp.  required." 
— Calgary  (Alberta)  Herald, 
August  26.  1992 


PETER  NORTON  S  PC  PROBLEM  SOLVER:  The  Guldt  for  the 
Everyday  Uier  by  Peter  Norton  and  Robert  Jourdain 

Anyone  who's  ever  been  slumped  by  obiter  dielum  or  annus 
mimbilis  or  wondered  when  to  use  i.e.  or  e.g.  will  find  the 
answers  in  this  guide  to  more  than  1400  Latin  words  and 
phrases.  610  pages 
91-2489  QPB  $23.95  5  30 

AM0,  AMAS.  A  mat  AND  MORE:  How  to  Uie  Latin  to  Your 

Own  Advantage  and  to  the  Astoniihmerrt  of  Othert 

by  Eugene  Ehrtich  •  Introduction  by  William  F.  Buckley,  Jr. 

This  indispensable  PC  reference  book— for  IBMs  and  compati- 
bles—shows which  commands  you  really  need,  how  to  tailor 
DOS  to  your  hardware  and  software,  plus  how  to  set  up  printers 
and  modems  accurately  and  quickly.  328  pages 
62  2257  QPB  510.95  2  12 

PARTRIDGE  >  CONCISE  DICTIONARY  OF  SUNG  AND  UNCON- 
VENTIONAL ENGLISH  Edited  by  Paul  Beale  from  A  Dictionary 
of  Slanj  and  Unconventional  English  by  Eric  Partridge 

Killed  with  560  entertaining  and  educational  pages  of 


Microsoft  Also  Started 
Out  as  a  Small  Company 

Cidex  Computer  Systems  of 
Hoboken,  New  Jersey,  released 
InStep.  a  $995  program  "focused 
solely  on  coordinating  parades."  The 
company's  previous  offering  was 
Quack  Track  5.0.  the  "program  that 
annually  managers  over  115  indi- 
vidual races  for  The  Great  Ameri- 
can Duck  Race." 


^^jrr©vjWAMT 


William  F.  Buckley 
we  knew  was  a 
computer  buff,  but 
Peter  Norton  as 
master  of  Latin? 
It's  all  in  the 
Quality  Paperback 
Book  Club  catalog. 


CRAMMING  IS,  IT'S  MfltE  SCFTrVARE 
PEVEWFtVENT  AS  EASY  AS  PUTTING 
ONE  TOOT  IN  FftOfNT  OF  THE  OTHER . 


If  your  entry  is  used  in  Abort.  Retry.  Fail?  we'll  send  you  $5(1  and  a  PC  Magazine  T-shirt.  Caution:  In 
case  of  multiple  entries,  the  postmark  date,  neatness,  and  completeness  of  each  entry  are  considered. 
Winners  this  issue:  Cliff  Sawyer  (GeoWindows).  Don  Morbcrg  (pacemaker).  Henry  Slofslra  (Peter 
Norton  on  Latin).  Don  Willmott  (InStep). 
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